LEADERSHIP OPERATORS MILESTONES TECHNOLOGY 



Conventional Take-Off 
and Landing 


Short Take-Off and 
Vertical Landing 


Carrier Variant 


78191 2 205479 1 










MILITARY ENGINES 


GO BEYOND 



AVAILABLE. AFFORDABLE. ADAPTIVE. 
MEETING THE NEEDS OF YOUR NEXT MISSION. 

OPERATIONAL READINESS TODAY - WITH GROWTH OPTIONS FOR TOMORROW. 

Pratt & Whitney’s FI 35 propulsion system for the F-35 Lightning II continues to 
redefine what’s possible for our customers. With improved fuel burn and thrust - 
as well as power and thermal management capacity - our growth options are 
taking the world’s most advanced fighter engine to the next level. 

FLYFURTHERATPW.UTC.COM 
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‘family of capability’ around the globe. 

That capability can then be dedicated to 
the leading edge of a campaign - the ‘night 
one’ stealthy strike force - or a heavily 
laden ‘bomb truck’ to conduct close air 
support in a more permissive environment. 

Pilots appear genuinely astonished by the 
sensor fusion that brings together the F-35’s 
many advanced avionics. Early teething 
troubles have been largely rectified as 
the aircraft matures into the combat all- 
rounder that was always envisaged. 

Concurrent development was always a 
controversial factor. Customers agreed to 
field F-35s in large numbers well before 
development test work was complete. 


Indeed, Lockheed Martin delivered the 
300th F-35 in June this year - the milestone 
aircraft was an F-35A (15-5175/AF-150) 
for the US Air Force at Hill Air Force 
Base, Utah. However, the $55bn System 
Development and Demonstration (SDD) 
phase was only completed on April 11, 
when F-35C test aircraft CF-02 completed 
a mission to collect loads data while 
carrying external 2,000lb (907kg) GBU-31 
Joint Direct Attack Munitions (JDAMs) and 
AIM-9X Sidewinder air-to-air missiles. 

Concurrent 
development 
and production 
enabled 


any of those associated with the 
Lockheed Martin F-35 Lightning 
II programme have referred to 
this revolutionary fighter aircraft as a 
game changer. It’s an accolade that is 
applicable on many levels. Firstly, it’s a 
single aircraft type built in three different 
variants to meet the diverse needs of its 
various customers: the conventional take¬ 
off and landing (CTOL) F-35A, the short 
take-off and vertical landing (STOVL) F-35B 
and the carrier variant (CV) F-35C. Then 
there’s the technology embodied in the 
aircraft - a standard that is upheld across 
the differing models and the many operator 
nations to create a cohesive Lightning II 


BELOW: A section of F-35Bs of VMFA-211 
'Wake Island Avengers' from MCAS Yuma , 
Arizona. Jamie Hunter 




Lockheed Martin and its industry partners 
to ramp up production while confidence 
was built in the overall capabilities. 
Increasing the production rate is the key 
to driving down manufacturing costs. As 
production volume increases and additional 
efficiencies are implemented, Lockheed 
Martin says it is on track to reduce the cost 
of an F-35A to $80m by 2020. Production 
Lot 10 F-35As delivered in 2018 will cost 
$94.3m whereas the F-35B and F-35C will 
respectively cost $122.4m and $121.2m. 
Those costs represent a reduction of 7.5% 
for the F-35A, and around $6.2% for the 
F-35B and F-35C over the Lot 9 aircraft. 

“The F-35 weapons system is a key enabler 
of our National Defense Strategy and is 
providing our warfighters the combat 
proven, advanced capabilities they need to 
meet mission requirements,” said VADM Mat 
Winter, F-35 programme executive officer 
for the F-35 Joint Program Office (JPO). 

“The 300th production aircraft delivery is 
a significant milestone that highlights the 
effective F-35 enterprise collaboration across 
the JPO, US services, partners and industry. 


“Moving forward, our F-35 team remains 
committed to driving costs down, 
quality up, and faster delivery timelines 
across our development, production 
and sustainment lines of effort.” 

The first 300 F-35s include 197 F-35As, 

75 F-35Bs and 28 F-35Cs that have 
been delivered to US and international 
customers. As of June, more than 620 pilots 
and 5,600 maintainers had been trained, 
and the F-35 fleet had surpassed more 
than 140,000 cumulative flight hours. 

The F-35 team met its 2017 delivery 
target of 66 aircraft, representing more 
than a 40% increase over 2016. In 2018, 
the team is targeting 91 aircraft deliveries 
and is preparing to increase production 
volume year-over-year to hit a rate of 
approximately 160 aircraft in 2023. 

The fighters are in production at three 
locations comprising Lockheed Martin’s Fort 
Worth, Texas, facility, and at Final Assembly 
and Checkout (FACO) facilities in Nagoya, 
Japan, and Cameri, Italy, that are operated 
by Mitsubishi Heavy Industries (MHI) and 
Leonardo’s Aircraft Division respectively. 


As SDD testing wrapped up, the full 
warfighting Block 3F software standard 
aircraft were being handed over to the 
Initial Operational Test and Evaluation 
(IOT&E) effort that sits under the Joint 
Operational Test Team (JOTT). Clearing 
the IOT&E hurdle will give the green light 
and confidence for full-rate production. 

Follow-on modernisation for the Lightning 
II is now expected to cost around $16bn 
between fiscal year 2018 and 2024. The 
fighter’s Continuous Capability Development 
and Delivery (C2D2) strategy will add new 
capabilities to the aircraft throughout its 
life in regular ‘pulses’ of enhancement. 

The Lightning II has reached initial 
operating capability with the USAF, US 
Marine Corps, Italian Air Force and the Israeli 
Air Force, and has been thrown into combat 
action by the latter. The characteristics, 
technology and design features of this game¬ 
changing fighter are well documented, 
and this magazine follows the F-35’s wmm 
entry into the operational arena. Ifitt 

Jamie Hunter 
Author and editor 





F-35 LIGHTNING II 


UK Leadership 


VI 


mi 


THEPOTENTIA 


ABOVE: F-35Bs visited the UK for the first time in 2016 for the Royal International Air Tattoo 
and Farnborough International Air Show. Jamie Hunter RIGHT: Air Commodore Taylor is 
responsible for overseeing the F-35B entry into UK service. Jamie Hunter 






















Air Commodore Lincoln 
Taylor is the Assistant 
Chief of Staff, Capability 
Delivery- Combat Air, 
Royal Air Force. He 
is also the UK Senior 
Responsible Owner (SRO) 
for the F-35. As the UK’s 
first Lightnings prepare 
for initial operational 
capability, no one is 
better qualified 
to provide an 
overview of 
the British 
programme. 




T he most significant event for me 
the big programme milestone - is 
the declaration of initial operational 
capability (IOC) of the UK’s first fifth- 
generation fighter aircraft at the end of 
this year. Part of that is bringing the 
F-35Bs back to the UK this summer and 
starting the work-up period and bringing 
the various lines of development together 
- the people, the training, our concepts, 
support, logistics and doctrine - so that 
we can declare IOC by December. 

The Lightning itself has been a long time 
in development - it’s a hugely complex 
aircraft and it is brilliant. As two services 
- the Royal Air Force and Royal Navy 
we need to learn to operate a 
fifth-generation aeroplane 
because it offers so much 
capability. We have sensors 
on this platform that 
are world leading. The 
radar is incredible, the 
sensor fusion is simply 
fantastic, and it’s all 
been brought together 
in a low-observable (LO) 
package for what we refer to 


now as a ‘fifth-gen fighter’. So, it’s about 
how we exploit those varied aspects to 
the full. It’s not only the goal for this 
year but also it’s about our ambitions 
going forward. What comes next? What 
is the potential of the Lightning? 

AMBITIONS REALISED 

I have the privilege of looking after not 
only the Lightning, but also the Eurofighter 
Typhoon, the UK’s Future Combat Air 
System (FCAS) and the synthetic domain. 
As well as F-35B IOC this year, we have 
the realisation of the multi-role Centurion 
Typhoon with MBDA’s incredible long- 
range Meteor missile, the Dual-Mode Seeker 
Brimstone anti-armour weapon and the 
Storm Shadow standoff cruise missile. 

What we call ‘intrinsic ISR’ (intelligence, 
surveillance and reconnaissance) enables 
us to evaluate how we extract the full 
potential from both the F-35 and the 
Typhoon. For example, if the Typhoon’s 
PIRATE infrared search and tracking 
system detects something, how do we 
ensure we exploit that data to the ^ 
full across all platforms? We now 
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F-35B BF-02 flying with a full 
external UK weapons fit of Paveway 
IV and ASRAAM on November 13, 
2014. Lockheed Martin/Layne Laughter 


run and manage the theatre airspace and 
deep target attack functions together and 
we’ve got true synergy. We began a series 
of trials called Babelfish - we are up to 
Babelfish IV - and that is intrinsic ISR at 
work; testing information exchange between 
fourth- and fifth-generation platforms. This 
ties in the Air Warfare Centre, as well as Nos 
17 and 41 Test and Evaluation Squadrons. 

A lot of observers talk about data exchange 
from fifth to fourth generation. For me, 
it’s about everyone working together with 
information flowing in any direction. We 
must be able to move information around 
the battlespace where it is most needed. 


LIGHTNING MILESTONES 

For the UK, F-35B IOC gives us a full 
warfighting-standard aircraft. The platform 
itself is at Block 3F standard, which means 
we have capability to employ the Paveway 
IV precision-guided bomb, AIM-120 
AMRAAM (Advanced Medium-Range Air- 
to-Air Missile) and the AIM-132 ASRAAM 
(Advanced Short-Range Air-to-Air Missile). 
Those are weapons that have been cleared 
and qualified under the System Development 
and Demonstration (SDD) phase. 

As we work towards IOC we are ensuring 
all the weapons are cleared for us to use. 


Development flight-testing under SDD is 
complete, and now we are in the process 
of certification to enable us to commence 
operational testing so that we understand 
the tactics, techniques and procedures. 

The UK will have nine aircraft available 
for operations by the end of this year out of a 
total fleet of 17 that will be in our possession 
by then (with one aircraft still to follow). 
Some aircraft will remain in the US for 
training and some will be in maintenance 
and upgrade to the latest software standard. 
Five aircraft will remain at the US Marine 
Corps’ training unit VMFAT-501 at MCAS 
Beaufort, South Carolina, until we stand 
up No 207 Squadron, our Operational 
Conversion Unit (OCU), next July. Three 
will also remain at the operational test unit, 
No 17 TES at Edwards AFB, California. 

We have approval for the next 30 
aeroplanes already and they are also going 
onto contract with Lockheed Martin to 
give the UK a fleet of 48 short take-off 
and vertical landing (STOVL) F-35Bs. 

Full operational capability (FOC) is our 
next goal, which will be around 2023. The 
Strategic Defence and Security Review 
(SDSR) of 2015 spelled out the plan for 
two operational squadrons plus an OCU 
by that time. 809 Naval Air Squadron 
stands up in April 2023 and will be 
fully operational by December of that 
year. At that point we will be able to run 
concurrent operations in two locations 
- that is the main milestone for FOC. 

Of course, it doesn’t end there. We will 
purchase more aircraft after that; indeed, I 
have approval right now for some aircraft 
to be delivered after 2023 as we continue to 
grow the support behind those squadrons. In 
addition, we have an additional 90-aircraft 
requirement to give the final total fleet 
of 138. SDSR gave us a Joint Combat 
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RIGHT: An F-35B of No 17 Test and Evaluation 
Squadron flies near Edwards AFB. Jamie 
Hunter LEFT: An F-35B of the 461st Flight Test 
Squadron ‘Death Jesters’, part of the Integrated 
Test Force, conducts ASRAAM testing during a 
firing campaign under the SDD phase in 2016. 
Lockheed Martin/Darin Russell 



ABOVE: The UK has established its initial cadre of F-35B pilots and engineers under VMFAT-501 
‘Warlords’ at MCAS Beaufort. Jamie Hunter 

LEFT: BF-03 piloted by Sqn Ldr Andy Edgell fires an ASRAAM during separation testing at NAS 
Patuxent River on January 27, 2017. Lockheed Martin/Dane Wiedmann 


Aircraft (JCA) requirement for 48 F-35Bs. 
The following 90 aircraft sit in the FCAS 
requirement. We are presently evaluating 
the optimum mix between the F-35A and B 
variants for the next tranches of aircraft. 

SW/ML ENHANCEMENT 

We shouldn’t forget that we’ve been flying 
the F-35 since 2012. People will see the 
aircraft coming to the UK and think it’s 
brand new, whereas the reality is that 
we’ve accrued six years of experience and 
an awful lot of evidence. We already have 
specialists in this task and we owe the US 
Marine Corps a huge debt of thanks for 
supporting us - without them we couldn’t 
have achieved our ambitions to train as 
quickly as we have to meet UK IOC. 


The US Air Force, Navy and the Marine 
Corps will operate the F-35 from land and 
sea. Having previously worked in carrier 
strike with the Harrier and in the low- 
observable community with the USAF F-117 
Nighthawk, I’m completely agnostic as to 
where we operate our F-35s from. Aboard 
the HMS Queen Elizabeth and at RAF 
Marham we see a collegiate atmosphere 
and environment. I want it to be seamless 
as to where we have taken off from, either 
from land or sea. Fundamentally important 
is what we do when we are on operations 
with this system. As soon as the wheels 
are in the well, the pilot will be doing 
the job this aircraft was designed for. 

Although we’ve been flying the F-35 since 
2012, the journey is just beginning. 

The aircraft will be flying out to 2050 
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RIGHT: No 17 TES retains three F-35Bs in the US for operational evaluation. Jamie Hunter 
BELOW: As the UK works towards initial operational capability with the F-35B at the end of 
2018, Lightnings will start to be seen more frequently in the UK. Jamie Hunter 





and we have to continuously modernise the 
fleet throughout its life. The end of SDD 
doesn’t mean we have to sit and wait years 
for a big enhancement phase; instead we 
have a rolling cycle of upgrades to realise 
the latest capabilities across the operator 
nations to stay ahead of the adversary - you 
have to modernise through life to remain 
ahead of the threat. The Continuous 
Capability Development and Delivery 
(C2D2) programme is the new delivery 
mechanism for follow-on modernisation. 
Much of this aircraft’s capability is 


software-driven and roughly every six 
months there will be a new capability drop 
that is achieved through an agile process. 

Block 4 will be delivered through C2D2. 
For the UK that broadly brings us Meteor, 
SPEAR Cap 3 (Selective Precision Effects At 
Range Capability 3), plus a latest variant of 
the Paveway IV with increased capabilities. 
Paveway IV Tactical Penetrator will be 
our first post-SDD weapon, followed by 
an upgrade from Block IV to Block VI 
ASRAAM. Looking further ahead, we are 
already working to define Blocks 5 and 6. 


A REVOLUTIONARY APPROACH 


For now, our primary focus is on bringing 
everything together for IOC and we are well 
into the phased return of personnel to RAF 
Marham. Some people are already back 
here and working in the new Lightning 
Force Headquarters. The Lightning 
Basing Team has done 
a phenomenal job with 
the new impressive 
infrastructure 
at Marham. 
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The environment in which we operate 
and maintain these aircraft is so important. 
We must also have the tools and skills 
to support our first operational low- 
observable aircraft. Our intent is to hold 
the Lightnings at readiness to operate in 
the highly contested environment to which 
they are best suited. My time in the ¥-117 
community taught me that it was possible 
to hold two squadrons at high readiness to 
go anywhere around the world. Therefore, 
it’s important that we understand the low- 
observable maintenance demand and 




resource it properly. Our F-35s have to be 
ready to deploy at a moment’s notice. 

We will have four F-35 simulators at 
Marham, all networked and linked, thereby 
offering the full capabilities of the aeroplane. 
There are three enormous benefits to using 
synthetics such as these in training. It 
reduces some of the live flying, making it a 
more cost-effective method with which to 
deliver training. It makes the live flying more 
effective because the pilots have rehearsed 
their mission in a synthetic environment. 
Plus, there are some mission elements that 


we would only want to execute in a synthetic 
environment for security reasons. By 2020, 
our intent is to link these facilities into our 
new Defence Operational Training Capability 
(Air) for a new synthetic warfighting training 
environment across all platforms and domains. 

These are some of the many factors that are 
vitally important to us as we move ahead with 
the Lightning Force. We intend to operate 
these aircraft in the same manner as the USAF 
and the US Marine Corps, from land and sea. 
This is an enormous enterprise as we wmm 
set the foundations of a 40-year force. !■■■ 


ABOVE: Sqn Ldr Hugh Nichols climbs aboard an F-35B at MCAS Beaufort. Training will continue 
here until No 207 Squadron stands up in 2019 as the OCU. Jamie Hunter 
LEFT: Sqn Ldr Hugh Nichols vertically lands in an F-35B during training activities with 
VMFAT-501. Jamie Hunter 
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BAE Systems has played 
a central role in the F-35 
Integrated Test Force and 
will continue to do so as 
future capabilities are rolled 
out Jamie Hunter spoke to 
two significant members of 
the UK test team. 


ABOVE: Lt Col Tom Fields 
test fires an AIM-132 
ASRAAM from F-35B 
BF-03 on May 17, 2017. 

Lockheed Martin/Andy Wolfe 


RIGHT: BAE Systems 
test pilot Peter 
‘Wizzer 1 Wilson 
talks with reporters 
at the Farnborough 
International Air Show. 
Wilson is the STOVL 
Lead Test Pilot. Lockheed 
Martin/Liz Lutz 




AE Systems is one of Lockheed 
Martin’s most important industry 
partners in the JSF programme. 

This year, it will deliver the 400th F-35 
rear fuselage section from its bespoke 
manufacturing plant at Salmesbury, 
Lancashire. The company is building the 
aft fuselage, horizontal and vertical tails of 
every variant of the F-35 and the programme 
of record currently calls for 3,184 aircraft. 

It’s huge business for BAE Systems. 

Martin Peters is the company’s F-35 flight 
test manager and STOVL (short take-off 
and vertical landing) test lead. Speaking 
in his office at Naval Air Station Patuxent 
River, Maryland, he told this magazine: 

“Our involvement on F-35 dates back to 
the X-35 development aircraft that flew at 
Palmdale in 2001, through to the stand-up of 
the F-35 industry team in Fort Worth. BAE 
Systems is a central part of the F-35 global 
enterprise and the only non-US Tier 1 partner 
in the project with a 15% workshare that 
spreads across various environments.” 

Back in the very early days of the 
programme, BAE Systems was heavily 



involved in some of the initial flight-test work 
developing control laws - predominantly 
focusing on the F-35B. Indeed, company test 
pilot Graham Tomlinson flew the very first 
flight of the F-35B test aircraft BF-01 in June 
2008. “We’ve had a core team in the flight- 
test community since 2002,” says Peters. 

This has included significant participation 
by British flight-test engineers in the $55bn 
System Development and Demonstration 
(SDD) phase. This was formally completed 
on April 11 when F-35C test aircraft CF-02 
completed a mission to collect loads data 
while carrying external 2,000lb (907kg) GBU- 
31 Joint Direct Attack Munitions (JDAMs) 
and AIM-9X Sidewinder air-to-air missiles. 

The SDD flight-test programme began in 
December 2006 when F-35A AA-1 first flew. 
Since then the joint government and industry 
team has used 19 test aircraft to conduct 
more than 9,200 sorties, accumulated 
over 17,000 flight hours and executed 
more than 65,000 test points that verified 
the design, durability, software, sensors, 
weapons capability and performance of 
all three variants of the Lightning II. 


The SDD programme will formally conclude 
when the aircraft’s initial operational 
test and evaluation (IOT&E) is completed 
and full-rate production is approved in 
late 2019. Pre-IOT&E events are already 
underway, and the full evaluation is 
scheduled to begin this September. 

As part of the SDD, the test team conducted 
six at-sea detachments and performed more 
than 1,500 vertical landing (VL) tests with the 
F-35B. The developmental flight test team 
completed 183 weapon separation tests, 46 
weapons delivery accuracy (WDA) tests and 
33 mission effectiveness tests, which included 
numerous multi-ship missions that pitted 
up to eight F-35s against advanced threats. 

Although SDD flight-testing has been 
completed, the programme will continue 
the development of phased capability 
improvements and modernisation of the 
F-35 under the Joint Program Office’s 
Continuous Capability Development and 
Delivery (C2D2), which will generate Block 
4 enhancements. This effort will provide 
the Lightning II with incremental 
capability improvements that 
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will allow the fighter to maintain air 
dominance against evolving threats. 

“Our people have been here at NAS 
Patuxent River since day one,” continued 
Peters. “The ITF is here at Pax and also 
over at Edwards AFB. SDD has been a full 
test programme. It’s big, it’s expensive, 
but it’s been very comprehensive.” 

Peters says of the end of the SDD phase: 

“It’s the end of the primary stage of delivery 
[of the F-35] - the initial fleet capability. 
We’ve been to all edges of the flight envelope, 
we’ve tested all the stores both internally 
and externally, we’ve fired missiles and 
dropped bombs, the sensor suite is fully 
checked out and passed fit for purpose. 

We’ve concluded what for now is the primary 
test programme, with a large number of 
deliverables, and we are now transitioning 


out of a contractor-led development exercise 
into a government sustainment programme.” 


UK FOCUS 


ABOVE: BF-04 piloted by Maj John Dirk during 
ITF testing from NAS Patuxent River. Lockheed 
Martin/Dane Wiedmarm 

BELOW: The ITF completed initial aircraft 
handling trials for the ASRAAM and Paveway 
IV on the F-35B at NAS Patuxent River in 
2014. Billie Flynn, Lockheed Martin's F-35 
test pilot, and Sqn Ldr Andy Edgell from the 
RAF completed nine flights ahead of weapons 
separation testing. Lockheed Martin 


Fittingly, BAE Systems F-35 test pilot Peter 
‘Wizzer’ Wilson was at the controls of CF-02 
for the landmark last SDD sortie. However, 
the very next day he and the team were back 
at work and the pace of the ongoing test work 
is relentless. The ITF team may have got 
over the line for SDD, but the work shows 
no sign of letting up. Indeed, according 
to Martin Peters the work load is actually 
expected to pick up - it will just function 
in a different way. The SDD F-35 fleet will 
draw down slightly, and due to obsolescence 
issues new aircraft are expected to join 
the test force from 2023. Over the coming 


BF-01 in STOVL Mode 4 with external stores and gun pod. Peter Wilson was at the controls for 
this March 20, 2013 test flight. Lockheed Martin/Michael D. Jackson 








few years the focus for the BAE Systems 
team is well and truly on UK capability. 

“The HMS Queen Elizabeth aircraft carrier 
is the big one for us this year,” explained 
Peters. “It will encompass most of the 
team. Then into 2019 we will also start 
our integration work with Meteor [beyond- 
visual-range air-to-air missile, BVRAAM] 
and SPEAR 3 [Selective Precision Effects 
At Range Capability 3] weapon for 
capability delivery in the mid-2020s.” 

The SDD project included work on two 
UK-specific weapons - the Raytheon 
Paveway IV precision-guided bomb and 
MBDA AIM-132 ASRAAM (Advanced 
Short-Range Air-to-Air Missile), which 
will be fielded as part of the UK initial 
operating capability (IOC). “The weapons 
test work we carry out here starts with 
carriage-testing to ensure we have a good 
fit,” says ‘Wizzer’ Wilson. “Typically, 
that starts with ground-testing; uploading 
and downloading the weapons before 
we fly them, hanging missiles out in the 
airstream, opening the weapons bay doors 
and exposing the weapons. We do that 
over a range of airspeeds and angles of 
attack. We’re checking the acoustics, the 
vibration, thermals, before we eventually get 
to releasing the weapon. Then we get into 
testing their accuracy.” While much of the 
test work for these weapons was carried out 
at Patuxent River, the majority of the firings 



were carried out from Edwards due to the 
presence of suitable ranges and targets. 

“All Paveway IV and ASRAAM work 
is complete from a DT [development 
test] perspective,” Wilson explains, with 
operational testing of these at No 17 Test and 
Evaluation Squadron (TES) expected this 
year. “The weapons work was undertaken 
across the ITF. You can take anybody from 
any place in the ITF and choose the ‘best 
athlete’ on the day to complete any task.” At 
the peak of the SDD Phase, BAE had two test 


pilots in the ITF at Pax. Today, the UK test 
pilot involvement comprises Wilson plus two 
UK military test pilots. “We started flying 
the F-35 AA-1 six months before I came out 
here and I started flying the F-35 in 2010.” 

CARRIER TRIALS 

BAE Systems leads the operations and 
planning for STOVL flight-test on the 
F-35B. First-of-class trials for the 
Queen Elizabeth-class carrier (QEC) 
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with the F-35B are scheduled to begin in 
late September this year off the east coast 
of the US. “We will fully embark onto the 
ship with around 200 personnel from Pax,” 
says Peters, with assistance from No 17 TES 
at Edwards. “We will take two test F-35Bs 
from here aboard the Queen Elizabeth this 
year for two periods of approximately four- 
week trials, which will be conducted back- 
to-back with a short break in the middle. 
Another six-week period will follow 
next year in the autumn timeframe.” 

‘Wizzer’ Wilson is set to play a crucial 
role in the QEC trials. “I’ve been to 
three prior F-35B ship trials as a flying 
test pilot. I’m not the project pilot for 
QEC - that is Sqn Ldr Andy Edgell - 
but I’ll be one of the four pilots.” 

Clearly, Wilson’s prior experience will 
be very important as the ITF takes the first 
F-35Bs out to the huge new Royal Navy 
aircraft carrier. “We plan to fly every pilot 
every day for six days a week and there 
will be some specific events that I’ll have 
keen interest in; for example, the shipboard 
rolling vertical landing [SRVLj is where the 
engineering is both complex and fascinating.” 

Asked about the first time an F-35B will 
land on HMS Queen Elizabeth, Wilson 
says that it will be a vertical landing (VL) 
onto the deck. “The first landing will be 
a side step to VL and we don’t expect any 
surprises. We’ve done a lot of this type of 
work before - there’s enough read-across 
between the US Marine Corps carriers and 
the Queen Elizabeth - so we know how 
the jet operates around the ship and we are 
comfortable with the modelling and that 
events will go as the simulator shows us. 

“There are multiple levels of flight control 
augmentation through the systems automation 
that we have in the F-35. The pilot 
essentially invokes the level of augmentation 
they want. So, there’s a fairly large matrix of 


test points for each event. Usually going to 
a ship for the first time you’d expect to start 
out with minimum levels of augmentation. 
The aircraft cannot ‘hook up’ to the Queen 
Elizabeth at this point - the F-35 has the 
capability but the ship doesn’t yet have JPALS 
[the GPS-based Joint Precision Approach and 
Landing System]. However, some systems 
on the aeroplane can interpret data from 
the carrier, such as determining its speed. 
JPALS is ultimately designed to give the 
F-35 auto-land capability; the pilot would 
simply press a button and the aircraft lands. 


“We will fly down the deck centreline for 
SRVL, and our modelling for this work is 
very good, but we know we are going to learn 
some things when we actually get to the ship. 
The main challenge is physically stopping on 
the flight deck in a safe fashion. It’s all about 
the flying qualities, the friction on the deck, 
the visual landing aids and how the helmet- 
mounted display 
[HMD] performs.” 

Previously 
known as 
the Bedford 







RIGHT: The initial test work on HMS ‘Queen 
Elizabeth’ will involve the F-35Bs performing 
a side step to vertical landing on the deck. 

Lockheed Marlin/Andy Wolfe 

LEFT: A fine aerial view of HMS *Queen 
Elizabeth’ shortly after sailing from Rosyth 
in June 2017. Crown Copyright 



Array, the SRVL Array is a set of visual 
aids on the deck that the pilot must line 
up with the HMD symbology. Wilson 
says that aligning the two is “tricky”. 

While proving out the SRVL modelling 
isn’t a focus of the initial embarkation, 
Wilson says if the conditions are right, there 
may be a chance for an early look at this. 

In addition, the ski jump will also 
feature on every launch. Wilson says 
the F-35 suits the ski jump well: “it’s a 
very straightforward manoeuvre 





Peters adds a little more detail: “We’ll start 
off in the heart of the flight envelope for the 
aircraft and the ship, with fairly nominal 
winds down the deck and steady ship 
motion. But, by the time we’ve completed 
the third phase of testing in 2019 we will 
have flown in up to sea state 6 with 50kts 
of wind over the deck, with big crosswinds 
and the ship pitching and rolling.” 

The first embarkation in September is 
designed to provide sufficient clearances 
to enable the declaration of UK IOC. 

The second phase will give ‘initial fleet 


clearances’, while the third is expected 
to pave the way for ‘full capability’. 

“We’ve been working on this for 
years,” Peters sums up. “Our simulator 
at Warton has full ship integration and 
it’s played a large part in the pilot and 
LSO [landing signals officer] training 
and the core prediction work. 

“The QEC and UK weapons work is 
where we are all focused to build on that 
baseline SDD. For the UK now it’s all 
about the new maritime capability and 
expanding our combat potential.” 



ABOVE: The first-of-class flight trials (FOCFT) on HMS ‘Queen Elizabeth’ will initially see a pair 
of ITF F-35Bs embarked aboard the carrier. Crown Copyright LEFT: The F-35B achieved its first 
ski-jump take-off carrying a typical UK weapons load-out of four Paveway IVs and two ASRAAMs 
at Patuxent River on August 3, 2017, as part of the second phase of ski-jump development 
flying. The jet was flown by BAE Systems test pilot Peter ‘Wizzer’ Wilson. US Navy/Arnel Parker 
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On June 6, the British Lightning programme took a major step forward as No 617 
Squadron ‘Dambusters’ brought its first aircraft back to RAF Marham, Norfolk. 





















ABOVE: The first four F-35Bs for No 617 
Squadron - ZM145, 146,147 and 148, which 
made the transatlantic flight as callsign ‘Rafair 
9511-14’. Crown Copyright/Cpl Tim Laurence 
RIGHT: Wg Cdr John Butcher takes on fuel 
from an RAF Voyager during the transit to the 
UK. Crown Copyright/SAC Nicholas Egan 



hat a day. What an opportunity to 
show off the F-35,” smiled Wg Cdr 
John ‘Butch’ Butcher as he talked to 
reporters at RAF Marham having led the first 
four British Lightnings to their new home. 
Butcher is the new Officer Commanding 
No 617 Squadron ‘Dambusters’, which 

reformed earlier this year in the 
US. “This is probably the biggest 
moment in my RAF career to date,” he said. 

Speaking of the 4,000-mile (6,437km), eight- 
and-a-half-hour, transatlantic crossing to the 
UK from Marine Corps Air Station Beaufort, 
South Carolina, Butcher added: “The weather 
was in our favour. We flew in cloud for two 
hours and we had periods of intense focus, 
but also some time where we could relax 
a little. The four jets had no issues and 
we [undertook] nine refuelling brackets. 

“Bringing the four-ship over the top of 
Marham, it was brilliant to be the first one 
to touch down. Now we’ve got the jets 



back we need to make sure we can safely 
operate the aircraft, then we will get into 
the exercises and mission rehearsals for us 
to get to IOC [initial operating capability]. 
We’re in a good place [to make IOC].” 

Chief of the Air Staff ACM Sir Stephen 
Hillier said: “In the RAF’s centenary year, it’s 
great to see the most advanced and dynamic 
fighter jet in our history arrive today at RAF 
Marham - and with the modern ‘Dambusters’ 
in the cockpit, this homecoming truly feels 
like an historic moment in British air power. 
If you can’t see us coming, you won’t be 


able to stop us, so with its stealth and other 
world-beating technologies the F-35 Lightning 
takes the Royal Air Force and Royal Navy 
to a whole a new level of capability.” 

Speaking of the flight itself, Hillier added: 
“Eight-and-a-half hours in a single-seat 
fighter aircraft is quite fatiguing. That 
demonstrates a level of skill of our pilots 
and engineers. It also demonstrates our 
ability to reach across the globe and deploy 
our military capability wherever it needs to 
be and do that very quickly. So 
it’s an impressive achievement.” 
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RAF and RN engineers 
met the first aircraft as 
they arrived. The jets 
touched down at RAF 
Marham in Block 3FP6.2 
software configuration. 
Jamie Hunter 



THE BRITISH CONNECTION 

The UK, as the only non-US Tier 1 partner 
in the F-35 programme, has nurtured strong 
participation from both an industry and 
operational standpoint. Having settled upon 
the F-35B variant for the first tranche of UK 
procurement, both industry and the joint UK 
Lightning Force have worked hard to stay 
at the leading edge of F-35 development. 
Indeed, the UK has been there right from the 
start, notably with the advance of STOVL 
technology. UK test pilots Simon Hargreaves 
and Justin Paines both flew the X-35 during 
the competitive fly-off against the rival 
Boeing X-32. BAE Systems test pilot Graham 


Tomlinson then became the fourth pilot to fly 
the F-35 on May 28, 2008, when he piloted 
F-35 A AA-1. Tomlinson went on to be at the 
controls for the first flight of the first F-35B 
on June 11 the same year. He was followed 
by RAF test pilot Sqn Ldr Steve Long who 
became the first active-duty service pilot 
from the UK to fly the F-35, while BAE 
Systems test pilot Peter ‘Wizzer’ Wilson was 
heavily engaged in the SDD programme, 
as detailed in the preceding feature. 

Sqn Ldr Hugh Nichols was the first non¬ 
test pilot or operational test pilot to train 
to fly the F-35B. He is an exchange officer 
with VMFAT-501 ‘Warlords’ at Beaufort and 
is now an instructor pilot (IP) on the F-35B. 


“I arrived at Eglin AFB in September 2013 
and started with the ground school course, 
which roughly entails six weeks of lectures 
and around 16 simulator rides. The lectures 
included details on everything from how you 
interact with the touchscreen in the cockpit 
right up to the more classified lectures on 
stealth tactics and how to ‘operate’ the jet. 

We then complete a ‘taxi ride’, which is a 
fantastic opportunity to test out all the flight 
gear and practise F-35 ground operations 
but without the pressure of flying the jet 
at the end of it. The ‘first solo’ is hugely 
exciting, if not a little scary, but it is a 
great testament to the training we get.” 

As an experienced former Harrier pilot, 
Nichols was handpicked for the prestigious 
post with the ‘Warlords’. “I flew a ten-hour 
syllabus with introductions to formation and 
instrument flying along with some air-to- 
air and air-to-ground elements. At the end 
of the flying syllabus each pilot completes 
an instrument check and a NATOPS [Naval 
Air Training and Operating Procedures 
Standardization] check in the simulator 
with an evaluator on hand, but once this is 
passed you become a fully certified F-35B 
pilot. I stayed on at ‘501’ for my instructor 
upgrade to become a fully integrated 
member of the FRS [Fleet Replacement 
Squadron - a US naval training unit].” 

The UK ran all of its initial-cadre 
pilots through the VMFAT-501 course 
at Beaufort. However, the Operational 
Conversion Unit (OCU), No 207 Squadron, 
will assume this role from next summer. 

BUILDING A FORCE 

The UK Lighting Force has built the fleet 
and trained personnel in the US and has 














WgCdrJohn 
Butcher (right) and 
his executive officer, 
Lt Cdr Adam Hogg. 

Jamie Hunter 


now begun the process of parting off to 
return to the UK to establish sovereign 
operations. Air Commodore David 
Bradshaw, Lightning Force commander, 
commented: “The generation of the 
aircraft at VMFAT-501 at Beaufort has 
been a massive team effort with US 
Marines, Royal Air Force, Royal Navy and 
contractors. We’ve put in a lot of effort to 
ensure the jets and personnel are ready.” 

The transit to the UK for the first No 617 
Squadron jets used three RAF Voyager 
KC2/3 tankers and an Atlas Cl. “One 
[Voyager] picked the jets up from the eastern 
seaboard, took them about a quarter of the 
way then handed them off to two more 
Voyagers that brought them all the way 
across to the UK,” explained Bradshaw. 

By August, the complement of F-35Bs with 
No 617 Squadron at Marham will have 
grown to nine jets, ready to declare IOC by 
the end of the year. “For the station, for the 
local area, the RAF and the RN, it’s a very 
exciting point in the programme as 
we are transitioning into a force.” 



PROJECT ANVIL 


A 


The transformation of RAF Marham for the 
F-35s is being completed under Project 
Anvil. Gp Capt Ann Gibson is the Lightning 
Basing Team leader. She said: “The new 
[617] squadron site will be ready later on 
this year. There’s still quite a bit of work 
to do but things are generally on track.” 

The first batch of jets will operate 
from the north side of the airfield until 
the new southern operational areas are 
complete. “The Maintenance and Final 
Finishing Facility will be up and running 
from the beginning of August and the 
Lightning Operations Centre was opened 
by Her Majesty The Queen in February. 

The Integrated Training Centre [ITC] is 
well developed and will also be finished 
over the summer,” she continued 

Air Cdre David Bradshaw added: “Our 
intension was never to have everything 
ready [now], but good enough to sustain 
F-35 operations. Our delivery programme 
is over the next six months into next year 
to get the facilities online. The north-south 
runway was commissioned only last week.” 

The building for the Operational 
Conversion Unit will be ready for 
the squadron's arrival at Marham in 
summer 2019. Deputy Lightning Force 
commander Capt Adam Clink said that 
No 617 Squadron will move to the south 
side once the construction work on the 
unit’s facilities have been completed. 

“The squadron will operate out of the 
refurbished HAS [hardened aircraft shelter] 
site or from the environmental shelters. 

The OCU will run as a line operation 
with clear sight of the operations for 
overwatch. As the force grows we will 
look at how we develop Marham further 
and have more squadrons on site.” 
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ABOVE: Gp Capt Ian ‘Cab’ Townsend is the station commander at RAF Marham. Jamie Hunter 
LEFT: Lt Cdr Adam Hogg's jet rolls down the taxiway at RAF Marham as the first batch of UK 
Lightnings arrive from the US. Jamie Hunter 
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Bradshaw said the plan is for a very 
slow build-up, taking a steady approach to 
declaration of IOC. “It will be the crawl, 
walk, run approach,” he said. “We’ve been 
flying the aircraft in the US, so we have a 
good degree of understanding. But it will 
be a gentle ramp-up over the coming years. 
When we get to a suitable size with the 
‘Dambusters’ as a super-squadron, it will split 
into two halves, with 809 Naval Air Squadron 
becoming the second operational unit, and 
the two will continue to grow over time 
towards full strength by the end of 2023.” 

Capt Adam Clink, RN, deputy Lightning 
Force commander, says that the UK 
currently has four brand new ab initio 
pilots midway through the training course 
at Beaufort, and that they will join No 
617 Squadron this year. “The drumbeat 
of new blood will continue,” he added. 

Gp Capt Jim Beck commanded No 17 Test 
and Evaluation Squadron, the Lightning 
Operational Evaluation Unit at Edwards 
AFB, California, before becoming the UK 
F-35 programme director. “The front line 
will declare IOC in December. We first 
flew the F-35 under sovereign jurisdiction 
in 2015, so we’ve been operating the F-35 
for three years, putting it through its paces 
in the US, so we now have a very mature 
tactics manual. We know how to fight 
in it and get the best out of this jet.” 

It is expected that the first ‘Dambusters’ 
F-35Bs will initially conduct operations from 
Marham in a clean configuration. From 
August 18, the squadron will start its IOC 
workup, with highlights including weapons 
carriage phases and expected participation 
in Exercise Cobra Warrior, which will see the 
F-35s working alongside other UK assets. The 
final push to IOC will then see a ‘war week’ 
intended to demonstrate capability before 



ABOVE: A sharp formation of ‘Dambusters’ F-35Bs led by Wg Cdr John Butcher as they arrive in 
UK airspace. Crown Copyright/Cpl Tim Laurence 

BELOW: Voyager KC2 ZZ335 leads the four F-35Bs over the UK as they arrive from the US. 

Crown Copyright/Cpl Tim Laurence 




















Two of the ‘Dambusters’ F-35Bs photographed from a supporting RAF Voyager. Crown Copyright/SAC Nicholas Egan 


the declaration that the Lightning Force is 
ready to deploy in a land-based capacity. 




ABOVE: The sharp four-ship arrives in the overhead at RAF Marham. Jamie Hunter BELOW: The 
evening light catches two of the new No 617 Squadron F-35Bs as they arrive at RAF Marham on 
June 6. Jamie Hunter 


A COMPLEX BEAST 

It’s not just the flying, of course. Maintaining 
the F-35 and ensuring the various complex 
elements of the project are in place will 
enable the UK to fully realise the potential of 
the aircraft. Defence Equipment and Support 
has brought a ‘Whole Force’ approach, 
with service and contractor support from 
Lockheed Martin, BAE Systems, Pratt & 
Whitney and Rolls-Royce. Peter Ruddock, 
chief executive, Lockheed Martin UK, 
commented: “As a key partner in the F-35 
programme from its early stages, the UK has 
been instrumental in shaping the design 
and development of the aircraft, particularly 
in relation to the short take-off and vertical 
landing capabilities. The programme has 
also greatly benefitted UK industry with more 
than 500 British companies involved 
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ABOVE: The Lightning Force expects to be 
operating nine F-35Bs at Marham by the end 
of the summer. Crown Copyright/Andrew Linnett 
LEFT: The UK F-35s will fly from a flight line 
on the northern dispersal at Marham, before 
moving to their purpose-built facilities later 
this year. Crown Copyright/Andrew Linnett 
BELOW: The F-35Bs landed in STOVL 
mode, making a slow landing on the newly 
refurbished cross-runway at Marham. 

Crown Copyright/Sgt Nik Howe 


























ABOVE: All four F-35Bs cycled their Lift-Fan systems once parked on the flight line. Jamie Hunter 
BELOW: Lt Cdr Adam Hogg shuts down and opens the canopy as engineers begin servicing the 
aircraft. Jamie Hunter 



in the supply chain. Around 15% by value 
of each of the more than 3,000 F-35 aircraft 
projected on the programme is manufactured 
in the UK and, to date, has generated about 
$13bn in contracts for British suppliers.” 

While low-observable and first-line 
maintenance will be carried out at Marham, 
arrangements for the UK’s depot-level F-35 
work is still being ‘worked through’. The 
F-35 Joint Program Office (JPO) nominated 
the Final Assembly and Check-Out (FACO) 
facility at Cameri in Italy for airframe 
servicing. Turkey has been given the approval 
to build Pratt & Whitney F135 engines under 
licence and was also selected as the first 
European engine depot overhaul facility. 

THE MOVE TO MARITIME 

“Ever since aircraft first operated to and 
from ships, the Royal Navy has been at the 
forefront of maritime aviation and the arrival 
of our first F-35Bs in the UK today, flown 
by both RAF and Fleet Air Arm pilots, is 
another important milestone on the way to 
restoring our place as leaders in the field of 
aircraft carrier operations,” commented First 
Sea Lord, Admiral Sir Philip Jones. “Once 
combined with our new aircraft carriers, 

HMS Queen Elizabeth and her sister ship 
HMS Prince of Wales, these extraordinary 
jets will sit at the heart of our country’s 
globally deployable expeditionary forces and 
provide the potent conventional deterrent 
we need to ensure our national security.” 

With first-of-class sea trials for the F-35B 
aboard the HMS Queen Elizabeth planned 
for the autumn, No 17 TES is scheduled to 
engage in a period of operational testing 
aboard the carrier in autumn 2019 as 





































the UK progresses towards a joint deployment 
with the US Marine Corps in 2021. 

Air Commodore Paul Godfrey is the head of 
the Carrier Enabled Power Projection (CEPP) 
team. The mandate of the team is to ensure 
that the two new British aircraft carriers 
are aligned with the various projects - with 
the right capabilities in place - to enable 
the UK to fully realise this impressive new 
air power instrument. That includes the 
carriers themselves, plus the new Crowsnest 
airborne early warning system on Merlin 
helicopters, and of course the F-35s. “A 
cross-service team is ensuring all the pieces 
fit together,” he told this magazine. “It’s not 
just the aircraft landing on the ship, actually 
the devil is in the detail. For example, RAF 


administration personnel deploying aboard 
HMS Queen Elizabeth may need Royal Navy 
firefighting training.” Godfrey oversees a 
complex puzzle of highly specialised pieces. 

The big effort is Carrier Strike Group 
2021, which will bring together the RAF, 

RN and the US Marine Corps for the first 
operational maritime deployment. “The 
Queen Elizabeth-class carriers are the only 
ships designed specifically to operate the 
F-35,” he explains. “We have learned a lot 
of lessons from the Marine Corps as they’ve 
deployed the F-35B aboard their amphibious 
ships USS Essex and America, and we are 
working out all the finer details to ensure 
we can train and certify together and then 
deploy together.” Godfrey says he expects the 



ABOVE: Led by the Red Arrows, a British F-35B flown by Sqn Ldr Hugh Nichols and two Typhoon FGR4s 
of No 1(F) Squadron prepare for a flypast at the Royal International Air Tattoo 2016. Jamie Hunter 





ABOVE: On July 1, 2016, two of the visiting F-35Bs flew over the shipyard in Rosyth and the 
HMS 4 Queen Elizabeth’. Crown Copyright 

LEFT: It isn't the first time F-35Bs have been in the UK. Three examples were present for 
various airshows in the summer of 2016, as well as flypasts including this event with a Marham- 
based Tornado GR4. Crown Copyright/Cpl Paul Oldfield 

BELOW: By 2023 the UK aims to have two squadrons of F-35Bs available to run concurrent 
operations. At this point around 24 jets will be available to No 617 Squadron and 809 NAS. 

Crown Copyright 


UK Lightning Force and the Marine Corps to 
come together for an air wing work-up at the 
end of 2020, ahead of the joint deployment. 

The UK hasn’t operated a large-deck aircraft 
carrier since 1978. However, the STOVL 
F-35B leverages corporate knowledge from 
Joint Force Harrier. “The F-35 is simple 
to operate,” he said. “In the Harrier you 
had to keep your wits about you.” Godfrey 
explained that the ‘cat and trap’ operations 
of the US Navy are a “whole different 
ball game”, and that much of the F-35 
work around the carrier can be effectively 
rehearsed in the simulator. “We will be 
taking four full-mission simulators aboard 
the carrier, so four pilots can train together 
in a synthetic environment, keeping the 
boxes ticked in terms of qualifications and 
mitigating the usual skill fade that we’ve 
seen in the past during deployments.” 

Ultimately, the UK expects to operate the 
two carriers for the next 50 years. There are 
so many elements of that journey, and the 
2021 deployment will be just the first phase. 
F-35Bs will be working up to flying shipboard 
rolling vertical landings (SRVL) to enhance 
‘bring-back’. Aircraft may fly from the carrier 
in a ‘night one’ stealthy configuration, the 
next day slapping on pylons and external 
stores in a close air support (CAS) fit. 

There is still talk about the possibility of 
an organic tanker aircraft. However, the 
F-35B’s operating procedures mean 
getting aboard the carrier is far more 
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predictable than traditional cat and trap 
operations, arguably cancelling out the need 
for fuel on demand in the pattern above 
the carrier. Carrier on-board delivery is 
another area that sees the potential for V-22 
Osprey procurement occasionally rearing 
its head. However, there remains no formal 
UK programme of record. In a written 
reply to a question in April 2017, Harriet 
Baldwin MP, the then Parliamentary Under¬ 
secretary (Ministry of Defence), said: “The 
Department is currently developing plans 
for Maritime Intra Theatre Lift (MITL) based 
upon in-service helicopters. The Strategic 
Defence and Security Review 2020 process 
will consider the defence requirement for 
a medium- to long-term MITL solution.” 


UK OPERATIONAL TEST 

No 17 TES stood up in 2014 at Edwards AFB 
as the UK’s F-35 operational evaluation unit 
and is now embedded within the F-35 Joint 
Operational Test Team (JOTT). It is equipped 
with three F-35Bs, all of which are ‘orange 
wired’ with test instrumentation, which 


means they will probably always remain 
in the US and engaged in trials activity. 

Cdr Ian Tidball is the commanding officer 
- an appointment that reflects the true joint 
nature of the UK Lightning Force. “It’s a 
real privilege to be selected to command an 
RAF squadron,” he told this magazine in 
his office at Edwards. “It shows that the UK 
Lightning Force truly is a joint organisation.” 

The ‘Black Knights’ have been keen to 
build hours on their three jets in a bid to 
expose any early issues. However, being 
part of the JOTT brings with it the benefit 
of shared data across the US Air Force, 

US Marine Corps, US Navy and the Royal 
Netherlands Air Force. While acknowledging 
that the Lightning is still relatively 
immature, Tidball says that the nature of 
the programme means that experiences and 
data are shared, which is a massive benefit. 

Although the JOTT squadrons don’t 
pool aircraft, they share their findings and 
regularly fly alongside one another. “It’s 
essential that we are tied in,” he said. 

“There will always be some unique things 
in certain areas that we look at separately, 
but 90% of the activities we are fully 
involved with. We are also tied in with the 
development test team of the Integrated Test 
Force [ITF] here at Edwards,” he added. 


The squadron is involved in UK ‘mission 
effectiveness testing’. Tidball said: “There 
have been things that we’ve tweaked, and 
sure there are a few growing pains, but 
ultimately the F-35 is light years ahead and 
it will be an extremely solid performer. It’s a 
very software-driven platform, which helps 
ensure that keeping the aeroplane ahead of 
the threat is an easier task. To help ensure we 
do that, we will stay in lockstep with the US.” 

The immediate focus for the ‘Black Knights’ 
is on weapons testing. Development test 
work on UK-specific weapons has been 
completed by the ITF and operational testing 
beckons. “We are taking a staged approach 
to weapons evaluation,” explained Tidball. 
“The squadron is currently engaged in ground 
trials and verifying the documentation to load 
the weapons both internally and externally.” 

The advent of Block 3F software enables 
the F-35 to carry weapons externally for the 
first time. The initial load options for the UK 
will see two AIM-132 Advanced Short-Range 
Air-to-Air Missiles (ASRAAMs) carried 
on the outer wing stations, two AIM-120 
Advanced Medium-Range Air-to-Air Missiles 
(AMRAAMs) carried internally, plus up to six 
Paveway IVs, two internally and up to four 
hung under the wings. While ASRAAMs 
will likely be seen fairly regularly under 


BELOW: The first-of-class flying trials later this year will be used to initiate integration of the 
F-35B with the new Queen Elizabeth-class ships. Crown Copyright 

































Wg Cdr (now Gp Capt) Jim Beck at the controls 
of UK F-35B BK-02 during his tenure as officer 
commanding No 17 TES. Jamie Hunter 


the wings due to training requirements, 
Tidball warned: “The more you hang on the 
pylons the more your stealthiness reduces. 

If the threat is high we’ll likely carry 
everything internally. In more permissive 
environments we can carry stores externally.” 

Stressing the true multi-role capabilities 
of the F-35, he said: “You can transition 
from an air-to-surface to an air-to-air 
mission literally at the flick of a switch on 
the HOTAS [hands on throttle and stick]. 

My flight today included a trial looking at 
target location offset errors in the EOTS 
[Electro-Optical Targeting System]. I 
was looking at zoom modes, track modes 
and ranges that will be best to develop 
co-ordinates suitable to employ weapons 
on. Our R-2508 airspace is busy, so I’ve 
got one screen on the display for looking at 


the target area, plus another map looking 
out to 60 miles around me for any traffic. 

“I can look out from the target box and in the 
helmet for any traffic cues, and see immediately 
if we have a confliction. I’m very comfortable 
that even if I’m looking for a target, the F-35 
is monitoring for any pop-up air threats, so I 
can very quickly make a tactical decision as to 
whether I need to stop prosecuting the target 
and deal with the air threat, or whether I can 
continue with the target and then transition.” 

I0TSE AND CARRIER FOCUS 

One of the major events on the horizon for 
the squadron is the start of formal Initial 
Operational Test and Evaluation (IOT&E) 
for the F-35. This is an 18-month effort 
across the JOTT team at Edwards that 


has been delayed by the late clearance of 
Block 3F by the development test team. 

For the ‘Black Knights’ it’s a case of playing 
a key role in this as well as handling the 
UK-specific test elements that need to 
be addressed. “We aren’t supposed to 
understand the mission ahead of time, but 
the rehearsals help the White Force refine 
their plan to help achieve all of the test 
objectives and maximise the stressing of the 
aeroplane. Ultimately, we are trying to be as 
operationally representative as possible.” 

Cdr Tidball comes from a recent posting 
with US Navy Air Test and Evaluation 
Squadron (VX) 9 ‘Vampires’, with 
which he flew the Super Hornet. He 
calls the F-35 “another step ahead”. 

“The F-35 mission systems, the sensor ^ 
fusion, the single picture you are 
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presented with is phenomenal. Depending 
on the mission, we need to shape the data we 
want, tailor how we have sensors working 
- that’s part of our remit - how we use the 
radar, the EOTS, the infrared search and 
track, for us there’s a lot of focus on that.” 

The ultimate goal for the UK in the 
medium term is to put a strike package of 24 
F-35s to sea aboard HMS Queen Elizabeth in 
2023. The first step towards this goal is the 
first-of-class flying trials. Cdr Tidball went 
to sea with the US Marine Corps during 
the DT-III F-35B trials in October 2016 in 
what was a great indicator of how close the 
relationship is between the UK and the other 
operational test squadrons, particularly 
the USMC. “I was able to get daytime 
carrier qualified with VMX-1,” he says. In 
addition, the Marine Corps cleared him as a 
landing signals officer (LSO) for the F-35B. 

Following the initial carrier trials, 
which will see test F-35Bs operating in all 
configurations and recovery weights, in 
all deck conditions in carefully planned 
periods of specific testing, two operational 
test embarkations (OT-1 and 2) will 
follow, where No 17 TES will play front 
and centre. “By then we will have all 
the clearances and we will be looking at 
things such as how we launch as a four- 
ship, mission support and loading weapons, 
that type of thing,” explained Tidball. 

As an ex-Sea Harrier pilot, Tidball is well 
placed to understand the complexities of 
operating from the carrier, as well as to 
contrast the F-35B with his previous mount. 
“We can land vertically here at Edwards, 
but being up at 2,300ft elevation and usually 
very hot has an effect on the aircraft’s 
performance, especially when we are 
carrying our l,000lb instrumentation pod 
in the weapons bay. Generally, for STOVL 
work we go down to MCAS Yuma, and we 
don’t expect any performance problems at 
the carrier. The simulator is so good that 
we don’t see a need to live-fly our STOVL 
work on a regular basis. Compared with 
flying a Harrier, this is night and day. The 
aeroplane really looks after you - I can 
take my hands off the controls in the hover 
if I want to, even alongside the ship - it’s 



ABOVE: Cdr Ian Tidball, commanding officer 
of No 17 TES at Edwards AFB. Jamie Hunter 
rock solid. The automatic deceleration 
means the pilot will get an indication as 
he or she approaches the ship - simply 
press a button and the aeroplane will come 
and hold station alongside the ship. 

“Flying the Sea Harrier from the ship 
at night, in the back of your mind there 
was always the fact that you had to 
land back on the ship; it took up an 
element of your brain capacity during 
the mission. You can now feel complete 
confidence that - as long as you follow the 
procedures and use the aids provided - 
the aeroplane will take good care of you.” 

Speaking of the ski jump on the deck, he 
added: “Feedback from Pax River is that 
you simply line up and off you go. The 
aeroplane detects that you’re going up the 
ramp and configures the flight controls 
appropriately. You’ve got one hand on 
the throttle and the other guarding the 
control column. The aeroplane will put 
you at the optimum climb angle, in STOVL 
mode, and you accelerate out and can start 
control inputs once you feel comfortable.” 


FUTURE PLANS 

Aside from the live-flying element of the 
F-35, synthetics are undoubtedly going to 
play a major role in day-to-day operations. 
Indeed, its advanced capabilities mean that 
for certain security considerations, there will 
be some training that will be conducted only 
in the secure environment of the simulator. 
“There are certain capabilities that we don’t 
want to use in the open air,” commented 
Tidball. “Also missions where we want a high 
density of threats, for example, the simulator 
is so good that you can actually do tactics 
development and validation. While we have 
embedded training modes in the aeroplane, 
there will be a lot that needs to be done in 
the simulator. In terms of live flying, I expect 
you’ll see British F-35s flying close air support 
and armed reconnaissance type missions, 
as well as some defensive counter-air. 

“Live flying is important in that it makes 
you appreciate your vulnerabilities and 
your capacity to fly in the real world. We 
are looking at getting the right balance. The 
UK Lightning Force currently includes a 
lot of experienced pilots, but we also have 
ab initio pilots coming through now, so 
there’s a breadth of experience and it will 
be interesting to see how much live flying 
the new guys need over synthetics.” 

The inevitable spiral development of the 
F-35 will see testing continuing throughout 
the life of the programme. There’s so much 
to be gained from the teaming arrangement 
it’s unlikely that the UK would want to 
diverge from the US. Thus, once IOT&E is 
complete, the JOTT could well dissolve, but 
the ‘Black Knights’ will remain in the US 
and will probably stay aligned with some 
of the American operational test units. 

“For future testing it’s important that we 
are co-located with another F-35 user,” 
concluded Tidball. “We are all working to 
the same basic tactics, but we will have a 
specific UK manual that we are currently 
involved in producing. Ultimately, there’s 
a lot of smart people here working out the 
optimal way to effectively employ this 
aeroplane and make it as lethal and 1999 
as survivable as they possibly can.” IBS 
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Latest news 


LOOKING AHEAD 

With the System Development and Demonstration phase complete, the Joint 
Operational Test Team is gearing up for Initial Operational Test and Evaluation, 

the F-35’s most stringent challenge to date. 



evaluate the mandated Block 3F standard 
aircraft. The 23-aircraft operational test fleet 
at Edwards spans all three variants in US, 
UK, Australian and Dutch teams. The 2017 
annual report by the Director of Operational 
Test and Evaluation’s office said the 
“fleet will not complete modifications to 
the Block 3F production-representative 
configuration until August 2018.” 

The F-35 Joint Program Office (JPO) is 
meanwhile transitioning into the next phase 
of development work under Continuous 


I nitial Operational Test and Evaluation 
(IOT&E) is the next big milestone for 
the F-35 programme. Operational 
suitability work has been ongoing hand-in- 
hand with development test, and has served 
to identify key issues to be fixed ahead of 
the formal rubber stamp of IOT&E. This 
will also sign off the F-35’s readiness to 
proceed to full-rate production, however, 
IOT&E has repeatedly slipped due to the 
late completion of development test to 
enable the Edwards AFB team to fully 


BELOW: An F-35C of VX-9 Det Edwards and an 
F-35B of VMX-1 seen in June 2018 as the two 
units geared up for IOT&E. James Deboer 


Capability Development and Delivery (C2D2) 
to address any Block 3F deficiencies and 
incrementally provide Block 4 enhancements. 

The report says the operational suitability 
of the F-35 fleet remains below requirements 




ABOVE: This F-35A is from the 422nd Test and Evaluation Squadron at Nellis AFB, and is seen 
carrying an external AIM-9X during operational suitability testing in May. Dan Stijovich 



F-35A 07-0744 of the 461st Flight Test Squadron at Edwards AFB with external AIM-9X and 
GBU-12s. Chris Wood 


The USAF selected facilities in Wisconsin 
and Alabama as its preferred locations for 
the next two Air National Guard F-35A 
bases in December 2017. Wisconsin’s 
115th Fighter Wing and Alabama’s 187th 
Fighter Wing are respectively based at Dane 
County Regional Airport-Truax Field in 
Madison and Montgomery Regional Airport- 
Dannelly Field. Lightning II deliveries to 
the Madison base are expected to begin 
in early 2023 with Montgomery following 
later that year. Both units, which currently 
operate the Block 30 version of the F-16C, 
were named as the preferred alternatives 
for the basing and a final decision will be 
made after the required environmental 
analysis is complete. The service also 
named Boise Airport-Gowen Field, Idaho, 
Selfridge ANGB, Michigan and Jacksonville 
International Airport, Florida, as reasonable 
alternatives. Joint Reserve Base Fort Worth, 
Texas, was also selected as the preferred 
location for Reserve Command basing. 

Burlington Air National Guard Base, 
Vermont, had previously been selected 
as the first ANG Location, as had RAF 
Lakenheath, UK, and Eielson AFB, 

Alaska, as the preferred bases for the 
first non-CONUS F-35 squadrons. 


The USAF is also moving forward with 
plans to improve its F-35As over and 
above the baseline Block 3F standard with 
the capability to attack moving targets 
with precision-guided munitions and 
awarded Raytheon a $59.7m contract to 
integrate the GBU-49 Enhanced Paveway 
II. The integration of the new weapon 
with the Block 3F software bridges 
a critical capability gap. The F-35 is 
currently limited to striking fixed or 
slow-moving targets because its Electro- 
Optical Targeting System (EOTS) laser 
designator does not have a ‘lead laser 
guidance’ capability. The GBU-49’s dual¬ 
mode guidance assembly allows the 500lb 
(227kg) bomb to strike moving targets by 
combining satellite and laser guidance. 
Based on a point-laser designation, 
the GBU-49 can calculate the speed 
and direction of a target and adjust its 
trajectory. Integration of the GBU-49 and 
other advanced dual-mode moving target 
weapons, including the Boeing GBU-54 
Laser Joint Direct Attack Munition and 
Raytheon GBU-53/B Small Diameter Bomb 
II, were not slated for introduction on the 
Lightning II until the Block 4 upgrade 
was fielded sometime in 2022 or later. 


MARKET POTENTIAL 

There’s plenty of potential for the F-35 
to pick up additional export sales. The 
2010 decision by then Conservative 
Canadian Prime Minister Stephen 
Harper to buy 65 F-35s for $9bn was 
overturned by Justin Trudeau when 
he came to power in 2015. By the 
time the purchase was terminated, 
Lockheed Martin was already working 
as a formal partner with Canadian 
suppliers. Canada will now run a full 
competition to assess the candidates. 

Denmark has begun the process of 
purchasing its F-35s after a competition 
and has now requested 16.374bn 
Danish krone ($2.62bn) to buy the 
27 F-35As, engines, four simulators, 
spares, support equipment, modification 
work and upgrades up to 2026. The 
first Royal Danish Air Force jets will 
arrive at Luke AFB in 2021 to join 
the training pool. Belgium too is 
expected to decide this year on what 
it will purchase to replace its F-16AM/ 
BMs. It requires 34 new fighters and 
deliveries are expected in 2023. 

The Finnish government has issued 
a request for quotation (RfQ) to four 
nations in order to find potential bidders 
for the Finnish Air Force’s HX fighter 
programme to replace the F/A-18C/D 
Hornet. Bids have been requested from 
France, Sweden, the UK and the US. The 
bidders’ candidates comprise the Boeing 
F/A-18E/F Super Hornet, Dassault Rafale, 
Eurofighter Typhoon, Saab Gripen and 
the F-35A. Helsinki has a requirement 
for 64 multi-role fighters with weapons 
and sensors, alongside support, training 
systems and spares. Finland aims to 
select a replacement for the ‘legacy’ 
Hornet fleet in 2021, before it begins 
to retire its F/A-18C/Ds from 2025. 

Poland is an interesting proposition 
for Lockheed Martin, having already 
purchased F-16s. It needs to replace 
its Su-22 Fitters and MiG-29 Fulcrums 
and the F-35 is a possible solution. 

Spain is happy to retain its EF-18 
Hornets and Eurofighter Typhoons, 
plus it is looking at unmanned 
solutions for the air force, however, 
the Spanish Navy is considering the 
F-35B as the only viable solution 
to replace its EAV-8B Harriers. 

Despite open statements from the 
Luftwaffe of ambition towards the 
F-35, Airbus and Eurofighter GmbH 
have submitted an offer to the German 
Ministry of Defence for the replacement 
of the Luftwaffe’s Tornado IDS/ 

ECR. The Luftwaffe plans to retire 
the Tornado from 2025 onwards and 
Eurofighter says: “Purchasing an 
additional batch of EF2000s would 
also yield considerable cost savings in 
terms of support services and training 
costs. This would be manifested in a 
reduction in per-hour flying costs.” 

Airbus also indicated that Eurofighter 
would provide the “technological basis 
for the next generation of European 
combat aircraft” - the eventual 
successor to the EF2000. In July last 
year, France and Germany agreed to 
collaborate on a new combat aircraft, 
expected to enter service around 2040. 
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and is dependent on “work-arounds that 
would not meet expectations in combat 
situations”. It says that fleet-wide availability 
rates remain around 50% - “a condition that 
has existed with no significant improvement 
since October 2014, despite the increasing 
number of new aircraft”. It says a notable 
trend is an expanded percentage of the fleet 
that cannot fly while awaiting replacement 
parts. The supply chain was openly 
criticised during the recent US Marine 
Corps deployment by VMFA-121 in Japan. 

Aircraft deficiencies are also identified, 
including with the helmet display and 
night-vision camera, restrictions in aerial 
refuelling for the F-35B and F-35C, and 
that such deficiencies, if unresolved, 
will be assessed during IOT&E. 

Interestingly, Lockheed Martin 
announced in June that it had selected 
Raytheon to develop a next-generation 
Distributed Aperture System (DAS). The 
current Northrop Grumman AN/AAQ- 
37 Electro-Optical Distributed Aperture 
System (EODAS) is a 360-degree, spherical 
situational awareness system for the pilot. 

It warns the pilot of incoming aircraft and 
missile threats as well as providing day/ 
night vision. However, pilots have openly 
spoken about limitations with the system, 
with some saying they don’t use it regularly, 
especially in critical phases of flight. 

“The supply chain competition for the next- 
generation F-35 Distributed Aperture System 



WEEN KNIGHTS’ CLOSE OUT DEPLOYMENT 


April 26, 2018, after conducting nearly 
two months of operations in the Indo- 
Pacific with the 31st Marine Expeditionary 
Unit (MEU). The six F-35Bs arrived 
aboard the Wasp in early March. 


VMFA-121 completed its first operational 
deployment with the F-35B when six 
jets returned to MCAS Iwakuni, Japan, 
after departing from the flight deck of 
the amphibious assault ship USS Wasp 
(LHD 1). The ship returned to Sasebo on 


An F-35B of VMFA-121 prepares 
to land on amphibious assault ship 
USS ‘Wasp’ (LHD 1) on April 13. 

USMC/LCpI Amy Phan 


resulted in significant cost savings, reliability 
and performance improvements,” said Greg 
Ulmer, Lockheed Martin vice president and 
general manager of the F-35 programme. “We 
are aggressively pursuing cost reduction across 
the F-35 enterprise and this initiative is a clear 
demonstration of our unrelenting commitment 
to reduce costs and deliver transformational 


capabilities for the warfighter.” The Raytheon- 
built DAS will be integrated into F-35s 
starting with Lot 15 aircraft, expected to begin 
deliveries in 2023. Presumably ahead of the 
cost savings Ulmer mentions, there will need 
to be comprehensive (and expensive) testing to 
integrate the new system and then retrofit mmm 
it back across the sizeable existing fleet, IEm 



ABOVE: The 300th Lightning II, F-35 A serial 15-5175 for the 388th Fighter Wing. Lockheed Martin 


FIRST DUTCH 

f-35 at cameri 


\ 


Work has begun on the first Italian-built 
F-35A for the Koninklijke Luchtmacht 
(Royal Netherlands Air Force, RNLAF). 
The milestone was symbolically marked 
on July 15, when the Dutch State 
Secretary for Defence Barbara Visser 
put her signature to the fuselage of 
aircraft AN-9. This gave the official 
go-ahead for construction of the jet 
at the Italian Final Assembly and 
Check-Out (FACO) facility in Cameri. 

The aircraft is expected to arrive in 
the Netherlands at the end of next 
year. The first two RNLAF aircraft (09- 
5008/AN-01 and 10-5019/AN-02) were 
built in the United States and are still 
flying there on test and evaluation 
assignments. A total of 37 jets are 
planned for the Netherlands. 

In all, 29 RNLAF Lightning Ms will 
be built in Cameri. The other eight 
will roll off the Lockheed Martin 
production line in Fort Worth. 

The frontline Dutch F-35s will be based 
at Leeuwarden Air Base. The RNLAF is 
currently working hard on the necessary 
preparations to introduce the new 
fighter in the Netherlands, including 
establishing facilities for the Autonomic 
Logistics Information System (ALIS). 

In the Netherlands, ALIS will be 
installed at Volkel Air Base, where 
equipment installation is almost 
complete. Volkel will then be able to 
support maintenance for Dutch F-35s 
stationed in the US and at home. 
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F-35 LIGHTNING II F-35 A into service 




ABOVE: F-35A instructors were the first to 
train at both Eglin and Luke AFBs. USAF/Samuel 
King MAIN IMAGE: The sensor integration, 
smart use of data-sharing and low observability 
make the F-35 A in ‘full-up’ configuration an 
impressive beast. Jamie Hunter 


O he Lightning II programme has 

rewritten the rulebook when it comes 
to development and production. 

The ‘concurrent’ nature of the programme 
means that hundreds of Lightning IIs were in 
service before the System Development and 
Demonstration testing phase was completed 
in April 2018. While this means that 
upgrading of early-batch aircraft is required 
as glitches are ironed out, it also enables 
production to ramp up faster, theoretically 
bringing down unit costs through economies 
of scale. It also arguably enables end-users to 
make extensive use of the new fighter earlier, 
and discover flaws that might otherwise only 
be recognised after a decade in service. 

Lockheed Martin says it’s on track to 
bring the unit cost of an F-35A down to 
less than $85m by 2019. In 2018, VADM 
Mat Winter, the Lightning II’s military 
programme manager, said that managing 
sustainment costs through life are at the top 
of his hit list. According to a recent report, 
the high operating costs of the F-35 could 


force the US Air Force to cancel some of 
the 1,763 F-35As it aims to buy by 2038 
unless it can find a way to drive down 
operating costs over the next decade. 

Unit cost and Lockheed Martin’s monetary 
share of each block buy have historically been 
major stalling points in F-35 cost negotiations. 
Lot 10 saw the F-35 A unit cost fall from more 
than $100m to $94m, including the engine 
and Lockheed Martin’s fee. VADM Winter 
said he expects all variants of the F-35 to be 
cheaper in Lot 11 than in the previous batch. 

INTO SERVICE 

The USAF declared F-35A initial operational 
capability (IOC) with the 388th Fighter 
Wing’s (FW’s) 34th Fighter Squadron (FS) 
at Hill Air Force Base, Utah, on August 
2 , 2016. This milestone required that the 
squadron be equipped with between 12 and 
24 aircraft, and with personnel capable of 
conducting basic close air support (CAS), 
interdiction, and limited suppression/ 






destruction of enemy air 
defence (SEAD/DEAD) operations 
in a contested environment. 

Initially flying with Block 31 software, 
the aircraft were limited to delivering GBU- 
31 and GBU-32 Joint Direct Attack Munitions 
(JDAMs), the GBU-12 Paveway II laser-guided 
bomb and the AIM-120C AMRAAM from 
the internal stations. The follow-on Block 
3F will provide full combat capabilities. 

To date, the USAF has received more 
than 150 aircraft that have been delivered 
to five bases. The 33rd FW at Eglin AFB, 
Florida and the 56th FW at Luke AFB, 
Arizona, conduct type training. Testing 
duties are carried out at Edwards AFB, 
California, and at Nellis AFB, Nevada, 
which also conducts advanced training 
and tactics development. In addition, Hill 
AFB is home to the first operational wing 
- the 388th FW, with its associated 419th 
FW Air Force Reserve Command partner. 

The F-35A features the Northrop 
Grumman AN/APG-81 active 
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electronically scanned array (AESA) radar, 
Lockheed Martin AN/AAQ-40 Electro- 
Optical Targeting System (EOTS), and the 
Northrop Grumman AN/AAQ-37 electro- 
optical Distributed Aperture System (DAS). 
It is equipped with 11 weapons stations, 
comprising three under each wing, two 
in each of the two internal weapon bays 


and one on the fuselage centreline. 

Unlike the F-35B and F-35C, the 
conventional take-off and landing (CTOL) 
model is equipped with an internal four- 
barrel 25mm GAU-22/A cannon. 

However, this capability will 
not be realised until the Block 
3F software is released. 


‘GORILLAS’ 

The 33rd FW ‘Nomads’ became one of the 
premier USAF F-15C Eagle units and during 
Operation Desert Storm in 1991, its 58th TFS 
‘Gorillas’ was responsible for downing the 
majority of Iraqi fighters that helped the Eagle 
forge its fearsome reputation. Following the 
Eagles’ departure in 2009 a new command 
structure was established - the 33rd FW 
became a host unit to a shared F-35 operation 
across the US Navy, US Marine Corps and 
USAF with the first three US squadrons of 
F-35s in three variants. Alongside the USAF, 
the US Navy’s VFA-101 ‘Grim Reapers’ 
moved in with the first F-35Cs, as did the 
Marine Corps’ VMFAT-501 ‘Warlords’ with 
F-35Bs. While the Marines soon departed 
Eglin for a more traditional home at MCAS 
Beaufort, South Carolina, the ‘Grim Reapers’ 
are still resident, as is Air Education and 
Training Command’s (AETC’s) 58th FS, which 
became the pioneering unit in training the 
first USAF F-35 instructors, maintainers and 
associated intelligence personnel to seed 
the rapidly expanding F-35 community. 

The basic premise of standing up the initial 
F-35 cadre involved experienced pilots being 
drawn from other fighter aircraft types in the 
USAF inventory. This was an unsurprising 
approach given that the F-35 does a lot of 
things differently - not least its reliance on 
helmet-mounted display technology instead 
of the traditional head-up display (HUD). It 










ABOVE: Senior USAF F-35 pilots say that 
the F-35A will be able to win air-to-air 
engagements comfortably in beyond-visual- 
range scenarios and that modern helmet sights 
and agile missiles mitigate the need to be 
extremely agile in the close fight Jamie Hunter 
BELOW: The 58th FS participated in 2017’s 
Exercise Atlantic Trident alongside F-22s, 
British Eurofighter Typhoons and French 
Dassault Rafales. Jamie Hunter 
BELOW RIGHT: An F-35 A of the 58th 
FS touches down at 
Eglin AFB. Jamie 
Hunter 



uses the DAS - a set of infrared cameras to 
help the pilot visually monitor the outside 
environment - and it relies on advanced data 
networks such as the Multifunction Advanced 
Data Link (MADL) to talk to its wingmen and 
maintain a high level of situational awareness. 

Lt Col Eric ‘Emmitt’ Smith was the director 
of operations at the 58th FS during the early 
F-35 years and the USAF’s first squadron F-35 
pilot. He described beginning the process of 
converting to the new aircraft and selecting 
the initial cadre of instructor pilots. “Back 
in 2008, a selection board was held. Anyone 
who met the requirements could submit a 
package to AETC. The minimum requirements 
were 1,000 hours of flight time, being an 
instructor pilot in a fighter, a Weapons School 
graduate was desired, but not required, and 
they wanted previous radar experience, 
which means flying a jet like an F-16 with 
a radar installed as opposed to an A-10. 

“In the spring of 2009, they selected ten 
initial cadre instructors, in addition to five 
alternates from the list.” He continued: 


“Eglin ended up taking the initial ten, 


F-35 MISSION SETS 




Lt Col Michael Gette is the commander 
of the 61st FS at Luke AFB, Arizona. 

Fie began his transition from the F-15E 
community to the F-35 in 2010 at Eglin. 
Speaking of his squadron’s flying, Gette 
says: “Our flying involves a lot of basic 
surface attack, basic air-to-air intercepts, 
SEAD, CAS, and opposed surface attack 
tactics. The latter is opposed ingress 
into a target area with simulated enemy 
aircraft, so we fight our way in, drop a 
simulated weapon and then fight our way 
back out. This aircraft has an innate 
capability as a SEAD platform, so we 
are going to add that into our syllabus 
and that will shift us to more of an air-to- 
ground focus. That said, our pilots are 
going to be trained in the air-to-air [role].” 

F-35 training units are out flying CAS 
on a daily basis. There is a particular 
emphasis to ensure that the F-35 is 
highly competent in this role. It could be 
argued that in a permissive environment 
where the A-10 can execute its role 
with impunity, so too could a range of 
attack helicopters and lighter, cheaper 
counter-insurgency (COIN) aircraft. But 
in an era in which even asymmetric 
insurgent forces have heavy anti¬ 
aircraft guns and, potentially, modern 
‘double-digit’ SAMs, the opportunities 
for actually employing traditional 
COIN aircraft are relatively limited. 


◄ 

◄ 

◄ 

◄ 

◄ 




plus three of the alternates to bring here 
to stand up the new mission. Another 
[selection] was requested in January 2010, 
to choose another round of guys with 
similar experience. This time, however, 
they were looking for a [slightly] younger 
group of pilots than selected the first time.” 

The first of 24 F-35As for the ‘Gorillas’ 
arrived at Eglin on July 14, 2011, with Lt Col 
Smith at the controls. “It’s a fairly simple 
airplane to fly. It does a lot of things for the 
pilot that in previous jets he had to do himself. 
The radar mechanisation and avionics are 
very pilot friendly. Instead of the 30 to 40 
switches in a ‘legacy’ fighter cockpit, the 
F-35 has maybe ten. Most of the stuff is done 
in the panoramic cockpit displays, which 
are essentially two touch-screen computers. 
The pilot manipulates all of his avionics 
and controls using these screens and the 
switches on the control stick and throttle. 

“Performance-wise, the jet flies very 
much like an F-16. Its top speed is 1.6 
Mach, exactly like the F-16. It [will ^ 
be] a 9g jet, just like the F-16. The 
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ABOVE: Eglin received some of the very 
earliest F-35As, which are now being 
upgraded via a return to the USAF Air 
Logistics Center at Hill AFB. Jamie Hunter 
RIGHT: A pair of ‘Top Dogs’ flies over the 
Grand Canyon on a mission from home station 
at Luke AFB, Arizona. Jim Haseltine 
BELOW: Turning finals at Luke AFB. Pilots 
crossing over to the Lightning II have just four 
flights to get to grips with the F-35 before they 
start working on the tactical elements of the 
course. Jim Haseltine 



thrust-to-weight ratio is also similar to 
an F-16. Although the jet is heavier than 
an F-16, it has a massive 42,000-pound 
thrust engine in it, compared to the F-16’s 
30,000-pound thrust engine. It is by far 
the biggest fighter engine ever built.” 

Lockheed Martin initially developed the 
aircrew-training syllabus with input from 
each of the three services. The ‘Gorillas’ 
don’t currently teach a (Basic) B-course, 
the syllabus that takes brand new USAF 
pilots from Undergraduate Pilot Training 
with no fighter experience and turns them 
into qualified wingmen. The Eglin training 
operation deals only with experienced 
fighter pilots destined for the F-35. In 
addition to pilot training, F-35 maintainers 
are also trained at Eglin. The majority 
of this work takes place in the expansive 
Academic Training Center, a smart 260,000 
sq ft facility constructed specifically to train 
student F-35 pilots and maintainers. The 
centre takes advantage of ultra-modern 
technology to aid the learning process. 

The maintainer side uses a four-tiered 
programme, in which the first phase is 
academics and basic systems knowledge 
of the F-35. From there, maintenance 
students go on to the Aircraft System 
Maintenance Trainer, or ASMT. The ASMT 
is a hi-fidelity virtual environment in 
which the student can install or remove 
a component from the aircraft within the 
virtual environment on a computer. 




































LUKE LIGHTNINGS 


The 56th Fighter Wing at Luke AFB is a 
centre of excellence for F-35A pilot and 
maintainer training as the Joint Strike 
Fighter’s capabilities continually expand. 
Given this place’s heritage and track record, 
it was little wonder that the USAF wanted 
Luke to be a major player when it came 
to the F-35A. The resident 56th FW has 
been earmarked to host up to 144 F-35As. 
Furthermore, the 56th FW is not only about 
building the pilot and maintainer cadre 
for the USAF, it is also the hub for training 
international F-35 partners with Australia, 
Israel, Italy, Japan, the Netherlands, Norway, 
South Korea and Turkey all training here. 

The first F-35 A arrived at the Arizona base 
on March 10, 2014, wearing the famous ‘LF’ 
tailcode. The first student pilot training 
sortie was completed here on March 18. 
‘Student pilot’ is something of a misnomer, 
seeing as the honour fell to none other than 
‘Luke 1’ - Brig Gen Scott Pleus, the 56th FW 
commander, and a seasoned F-16 pilot with 
20 -years-plus experience of flying single¬ 
seat fighters. Fittingly, Pleus became the 
first USAF pilot to switch to the F-35 at Luke 
AFB as he commenced the flying portion 
of his upgrade training to join Luke’s F-35 A 
instructor cadre. Pleus commented: “The 
F-35 is going to be the backbone of the air 
force’s fighter fleet for decades to come and 
Luke will play a vital role in producing the 
world’s greatest, most lethal F-35 pilots.” 

Initially, crossover pilots joined the 61st 
FS ‘Top Dogs’ to fuel the instructor and 
operational test pilot cadre, with partner 
nation and USAF ab initio pilots following 


thereafter. Lt Col Gregory ‘Merc’ 

Frana started his F-35 journey 
at Eglin with the 58th FS 
before moving across to Luke 
to become the commander of 
the 62nd FS - Luke’s second 
F-35 unit. “I was one of the first 
guys they bought in here to stand up 
F-35 operations at Luke,” he says. As an 
experienced F-15E Strike Eagle pilot, Frana 
was selected for the F-35 programme early 
to enter training as an initial instructor pilot 
and started his training on the new jet at 
Eglin in January 2013. “I was selected as 
one of the initial cadre [of USAF pilots] 
to fly the F-35. I flew it at Eglin for about 
six months before I came out to Luke.” 

Unlike the previous format of specific F-16 
squadrons teaching specific trades, the F-35 
plan at Luke will see each unit teaching the 
same syllabus - from the first take-off to 
full-up surface attack tactics (SATs). One 




of the major issues facing F-35 
training squadrons has been 
the availability of aircraft with 
sufficiently mature software 
to allow meaningful training. 
This situation is very different 
now compared with the initial 
training setup at Eglin when pilots 
started out with the basic Block 1A software. 
Back then some pilots referred to the mission 
systems as being “extremely immature”. 

The training course for crossover students is 
heavily supported by simulator work as one 
would expect in the modern era, with the live 
flying currently consisting of just seven flights 
plus three optional extra flights, based on 
previous experience. “They fly four transition 
sorties where they do ILS [instrument landing 
system], formation work and all the basic 
things,” said Frana. “They then fly one basic 
SAT mission and a tactical intercept ride, ^ 
culminating with a single check ride.” 
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LEFT: The first B-Course for brand new ab- 
initio pilots began in February 2017 at Luke 
AFB. USAF 

RIGHT: A pilot at the 34th FS goes through 
pre-start checks. Jim Haseltine 
BELOW: Instructor and student walk back 
to the *Top Dogs’ building after an intense 
training mission. Jim Haseltine 
BOTTOM: The Ogden Air Logistics Center at 
Hill AFB is pivotal for a lot of the in-service 
upgrades that are being rolled out for the 
F-35. USAF 


The F-35’s Autonomic Logistics Information 
System (ALIS) is showing its immaturity when 
faced with the rapidly growing fleet of aircraft, 
meaning that maintainers must also use 
workarounds to inspect and repair the aircraft. 

The first B-Course commenced on February 
8 , 2017, under the tutelage of the instructors 
of the 61st FS. “It was just an incredible 
feeling accelerating away from the runway 
for the first time,” said a student. “I hope 
to always be able to look back at this day 
and recognise just how incredible it was.” 

After approximately two months of 
classroom academic instruction, the student 
pilots entered the flight line phase of their 
training syllabus, where over the course 
of the next six months they learned the 
skills necessary to perform basic air-to-air, 
air-to-ground, and low-visibility combat 
flying. “Right now they’re learning how 
to take off, how to land, and how to fly 
by instruments so that they’re able to 
get back to ground safely in inclement 
weather,” said Maj Joshua Larsen, 56th 
FW executive officer and instructor pilot. 
“After that, they progress into mission 
sets, in which they will learn both basic 
fighter manoeuvres and advanced combat 
manoeuvres, and build off of those things to 
learn how to perform complex missions.” 

Class 17-ABL graduated six new pilots on the 
first ever F-35A initial qualification course on 
August 5, 2017. “Each student flew at least 48 
sorties totalling 77 hours,” said Lt Col Rhett 
Hierlmeier, 61st FS commander. “Starting with 
the basics of taking off and landing, continuing 


across the full spectrum of mission sets, and 
culminating in our capstone phase of high- 
end employment. Along the way, our students 
dropped inert and live laser-guided GBU- 
12 s, refuelled from a KC-135 day and night, 
and flew low-altitude step-down training.” 

COMBATREADY 

Production aircraft AF-77 and AF-78 (USAF 
serials 13-5071 and 13-5072 respectively) 
became the first jets to join the 34th FS 
‘Rude Rams’ at Hill AFB in September 2015. 
The US Air Force set itself a five-month 
window in which to declare that its new 
Lightning IIs were ready to go to war - if 
called upon. In the event, the F-35A was 
declared ‘combat ready’ on August 2, 2016, 
right at the leading edge of the allocated 
timeframe as Gen ‘Hawk’ Carlisle, the 
head of Air Combat Command, declared 
that the Lightning II had achieved IOC 
with the 388th FW’s 34th FS at Hill AFB. 


Gen Carlisle said: “The F-35A will be the 
most dominant aircraft in our inventory, 
because it can go where our legacy aircraft 
cannot and provide the capabilities our 
commanders need on the modern battlefield.” 

The 34th - and its partner Air Force 
Reserve Command unit the 466th FS - both 
completed all requirements to achieve IOC 
following the submission of documentation 
for consideration on July 27. The 34th had 
12 F-35 As equipped with the modifications 
for IOC, with 21 combat-ready, active-duty 
and reserve pilots assigned to the squadrons. 

The 388th FW had attained enough 
deployable aircraft, personnel, equipment and 
spares to support a six-aircraft deployment. 

In addition to fuel system improvements 
and additional lightning protection, last- 
minute modifications expanded the 
aircraft’s flight envelope, and updated 
software corrected radar instability issues. 

The litmus test for IOC was the squadron’s 
off-station deployment exercise with 
































ABOVE: A fabulous shot of two Luke F-35As flying over the Grand Canyon. Jim Haseltine 
BELOW: An F-35A arrives at Kadena, Okinawa, Japan, on November 2, having flown from Joint 
Base Hickam, Hawaii. USAF/SrA Omari Bernard 

BOTTOM: A pair of F-35As from the USAF’s first operational unit, the 34th FS \Rams' over their 
base at Hill AFB, Utah. Jim Haseltine 



seven F-35As and 181 personnel to 
Mountain Home AFB, Idaho, from June 
6 to 17. The deployment pitched the 
F-35A against a set of IOC requirements 
including basic CAS, aerial interdiction, 
and limited SEAD/DEAD. The Lightning 
IIs flew both alongside and against F-16s 
and F-15Es in a variety of scenarios 
against what the air force described as “a 
representative heavy air defence system”. 

“This was really the capstone event in 
our preparations to reach IOC and it was 
a resounding success”, said Col David 
Lyons, 388th FW commander at that time. 

While at Mountain Home for the 
‘graduation’ deployment test, Hill’s pilots 
and maintainers achieved a 100% sortie- 
generation rate with 88 of 88 scheduled 
flights and a 94% hit rate with 15 of 16 
bombs on target. Maintainers achieved an 
enviable mission-capable rate (MCR) of 92%. 

The F-35s overall scored hits with 39 
of 40 GBU-12 and GBU-31 inert guided 
bombs - the sole miss was reportedly due 
to a hardware problem with the bomb. 

ALIS - the aircraft’s complex information 
technology infrastructure - and the mission 
systems software reportedly performed very 
well, according to Capt Richard Palz, the 
34th Aircraft Maintenance Unit’s officer in 
charge. A small team of Lockheed Martin 
contractors provided ALIS and logistics 
support just as they would during real- 
world deployments and their spare parts and 
logistics support was excellent, Lyons said. 

“It is doing spectacular,” said 
Carlisle of the F-35A in July 2016. 
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Of the Mountain Home deployment, Carlisle 
added that of the 88 scheduled flights, only 
two sorties required utilisation of a spare 
aircraft. Despite this pair of ground aborts, 
all sorties were executed on time: “Compared 
to other, legacy airplanes, this is exceedingly 
good,” Carlisle enthused. “The two airplanes 
that had problems were fixed before the next 
‘go’ and they were back on the front lines. 
This is really, really exceptionally successful 
from a maintainability point of view.” Gen 
Carlisle identified only two areas in which 
the F-35A’s path to IOC had been troubled. 
First, the ALIS “is not quite to where we 
want it to be, but there’s workarounds. We 
want to get more effective and efficient with 
ALIS, but it’s actually very deployable”. The 
second was an issue of aircrew qualification. 

Cost is an issue that will never go away 
and there is no doubt that larger block buys 
are needed to bring this down. It was highly 


unusual to declare IOC with an aircraft that 
still required so much development and 
operational testing to be completed. Pressing 
the F-35 into service with a fairly limited range 
of weapons effects that it can bring to bear 
reflects the vicious circle of needing to ramp 
up production to bring down costs, balanced 
against immature capability. But the F-35 has 
to offer capability from the outset, and for the 
USAF it’s been a balance of having sufficient 
strings to its bow to justify entry into service. 

FLEET GROUNDED 

One tangible downside to the eagerness to 
press this fighter into service with so much 
that still needs to be learned emerges when 
maintenance safety considerations come 
into play. The USAF was forced to ground 
15 F-35As, including ten operational jets, 
from September 16, 2016, due to a problem 



ABOVE: On the tarmac at RAF Lakenheath in 2017, an F-35A awaits the next mission. Jamie 
Hunter RIGHT: Hill F-35As top up their tanks from a KC-135R from the 100th Air Refueling Wing 
at RAF Mildenhall. Jamie Hunter BELOW: The detachment to RAF Lakenheath in 2017 saw the 
Hill F-35 As flying alongside resident F-15Cs and F-15Es. Jamie Hunter 










in the aircraft’s avionics cooling lines. The 
problem also applied to 42 aircraft on the 
production line at Fort Worth, Texas. The 
grounded aircraft included ten examples 
from the 34th FS. 

The problem, which was said could 
cause fuel contamination, was uncovered 
by the Ogden Air Logistics Center during 
depot maintenance. Lockheed Martin 
dispatched field teams and further depot 
maintenance will be required to correct 
the issue in these jets, which comes from 
incorrect installation by the subcontractor 
and only affects certain aircraft. 

As if to compound concerns, one of seven 
F-35As from the 61st FS, deployed from 
Luke to Mountain Home for an exercise, 
caught fire upon engine start at the base 
on September 23, 2016. The fire was said 
to have been extinguished quickly, and 
the pilot and three maintainers were 
treated at a hospital as a precaution. 

The fire was later deemed to have 
been sparked by strong tailwinds. 

Fires have damaged at least three F-35As, 
including the AF-4 test aircraft in 2011 
that suffered a failure of its Honeywell 
Integrated Power Package. The 58th FS 
aircraft AF-27 suffered an engine fire in 
2014 at Eglin and remains unflyable. 

While accidents can of course hit any 
in-service aircraft, this does little to ease 
concerns over the risks of building and 
fielding so many F-35s before a complete suite 
of testing has been completed - remedial 
work on a grand scale may be required 
to address such issues. However, this 
argument could be countered by the fact 
that the proliferation of aircraft in service 
only serves to bump up experience with the 
F-35 at a much faster rate. The fire issues 
may never have been encountered so early 
on in a more traditional test programme. 

GOING ON THE ROAD 





ABOVE: Lt Col Michael Albrecht, 388th 
Operations Support Squadron director of 
operations, shakes hands with Lt Col Matthew 
Johnston, 34th FS commander, after arriving 
at Kadena. USAF/SSgt Benjamin Sutton 


When a pair of F-35As touched down 
at Kadena Air Base, Okinawa, Japan on 
October 31, 2017, it marked the start of 
the most significant event to date for 
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ABOVE: F-15C ‘Wardog T breaks into the circuit at Lakenheath as the ‘Hill-Lakenheath’ team 
returns to base. Jamie Hunter 



the US Air Force Lightning II. It was the 
start of a 12-aircraft, six-month deployment 
to the Pacific, a region that is never far 
from the headlines in recent times. 

Deploying as part of a new Pacific Air 
Forces (PACAF) Theater Security Program 
(TSP), Hill AFB’s Lightnings carried the 
‘HL’ tailcode of the Utah installation and 
were led by the 34th FS ‘Rams’. However, 
the 12 aircraft were jointly operated by 
the active-duty 388th FW and the Air 
Force Reserve Command’s 419th FW. 

The USAF said the deployment was 
designed to “demonstrate the continuing 
US commitment to stability and security 
in the region” - with 300 airmen heading 
west from Hill AFB, it was a major effort. 

The initial two aircraft arrived ahead of the 
main party having participated in the Seoul 
Aerospace and Defense Exhibition. The 
balance of ten jets was in place at Kadena by 
November 2, poised to begin flight operations 
alongside the assets of the resident 18th Wing, 
including two active-duty F-15C squadrons. 
“The F-35A gives the joint warfighter 


unprecedented global precision attack 
capability against current and emerging threats 
while complementing our air superiority fleet,” 
commented Gen Terrence J O’Shaughnessy, 
Pacific Air Forces commander. “The airframe 
is ideally suited to meet our command’s 
obligations, and we look forward to integrating 
it into our training and operations.” 

The six-month Kadena deployment came 
on the back of a period spent in the UK at 
RAF Lakenheath in April. Six jets arrived 
at the Suffolk base with little warning, but 
to huge fanfare on April 15, followed by 
a further pair four days later. This move 
east was supported by a C-5 and C-17s to 
bring in roughly 200 airmen and their 
kit from Hill. The ‘Rams’ detachment 
set up shop alongside the resident 493rd 
FS ‘Grim Reapers’ F-15C/D unit - flying 
local missions alongside their hosts. 

When the Hill jets touched down in the 
UK it marked the start of the USAF’s first 
overseas training deployment to Europe 
with the F-35A. Luke AFB F-35s from the 
56th FW attended the Royal International 
Air Tattoo in 2016, but they came only 
for airshow purposes. The Lakenheath 
visit was undoubtedly the precursor to the 
larger and longer deployment to Japan in 


ABOVE: SSgt Frank Anderson, F-35A crew chief, 
greets pilot Capt Tyler McBride. USAF/ Michael McCool 


what turned out to be an incredibly busy 
year for the Hill personnel. The USAF is 
truly putting its latest fighters to work. 

The Lakenheath deployment was all about 
proving capability through the chance 
to come as a complete squadron and 
fly operationally representative training 
missions. Plus, the choice of the UK 
base was no coincidence - the resident 
48th FW is planned as the first overseas 
basing location for USAF Lightning IIs. 

Once bedded down at Lakenheath, the 
F-35s embarked on a range of training 
operations under the European Reassurance 
Initiative, a series of exercises and training 
opportunities with NATO allies meant 
to signal strength to Russia and improve 
interoperability. Pairs of F-35s also 
forward deployed to Estonia and Bulgaria 
to “maximise training opportunities, build 
partnerships with allied air forces, and become 
familiar with Europe’s diverse operating 
conditions”, according to a statement. 

Two F-35 As accompanied by about 
20 supporting airmen flew to Amari air 
base, Estonia, for the day on April 25 for 
“familiarisation training”. A statement 
said: “the deployment has been planned 
for some time, has no relations to current 
events and was conducted in close 
co-ordination with Estonian allies.” 

A second ‘out and back’ flight was 
conducted to Graf Ignatievo air base, 
Bulgaria, on April 28, again involving a pair 
of jets supported by a KC-135R forward- 
deployed from the 459th Air Refueling Wing 
at Andrews AFB, Maryland. Lt Gen Richard 
Clark, 3rd Air Force commander, said 
during a press event after the arrival: “We 
routinely train through joint and combined 
initiatives like Operation Atlantic Resolve 
and in flying exercises like Thracian Eagle, 
Thracian Summer and Thracian Star. Our 
commitment to Bulgaria is but an example 
of our unwavering support to all allied 
nations. We are grateful to our Bulgarian 
friends for their support in making today 
possible. Your co-operation helps prepare 
the F-35 for its invaluable contribution to 
our alliance. We look forward to many 
more years of our shared commitment 
and partnership.’ 









The 6th Weapons Squadron was activated as the F-35A Lightning II 
squadron for the US Air Force Weapons School on June 20, 2017. 

The 6th WPS is projected to be the Weapons School’s largest squadron 
by 2023, with 30 instructors and 24 assigned F-35As. It will be the 
centre of excellence for pilot tactics and procedures within the USAF 


ABOVE: The 6th WPS has been established as the F-35A Weapons Squadron at Nellis AFB. USAF/SSgt 
Daryn Murphy INSERT: A patch from the 6th WPS alludes to an unofficial name for the F-35 - Panther 


Maj Gen Tsanko Stoykov, Bulgarian Air Force 
commander, added: “Our efforts have been 
appreciated and we are trusted as a reliable 
ally and it immensely contributes to the 
development of the bilateral relations between 
our two counties and our two air forces.” 

Following their arrival in the UK, 
more extensive missions followed local 
familiarisation alongside the F-15Cs. A 


news release stated: “Pilots and maintainers 
are generating roughly ten sorties a day, 
training alongside F-15Cs and F-15Es from 
the 48th FW, as well as the Royal Air Force 
and other NATO allies.” The Kadena 
deployment appears to have followed a 
similar path. Lt Col Jason Zumwalt, who 
was at the time the commander of the 493rd 
FS at Lakenheath that was hosting the 


F-35s, said: “We’ve had the opportunity to 
go out with a building block approach and 
fly one Eagle with one F-35 fighting each 
other. Then we built on that and got into 
the bigger exercises, culminating in today 
where we had four F-15Cs, four F-15Es 
and four F-35s plus some RAF Typhoons 
all working together to accomplish a single 
mission against a very robust enemy threat. 
There was simulated air-to-ground going 
on with some F-15Es striking a target. The 
F-15Cs led out with the F-35s in an integrated 
air operation to sweep the airspace of the 
enemy aircraft and then get the strikers into 
the simulated targets to drop their bombs, 
and then escort everybody back out.” 

“The sensor fusion capability of the F-35A 
gives [our F-15s] unprecedented situational 
awareness which is invaluable when you’re 
fighting against a high-end threat,” said Lt 
Col Scott Taylor, an F-15C pilot with the 
‘Grim Reapers’. “The key is it allows us 
to make quicker, more accurate decisions 
on targets. We fight best when we fight 
together. We’ve had a lot of synergy in 
our training. When we come back and 
talk after missions, we can have that face- 
to-face interaction and review our tactics. 
That’s just going to improve the way we 
fight with the F-35 A and has made this an 
outstanding deployment,” Taylor concluded. 

“For me, it’s my first time dogfighting 
against an F-15,” commented Maj Luke 
Harris, another F-35A pilot with the ‘Rams’. 
“Dogfighting is a test of pilot skill, but it’s 
also constrained by the aircraft’s capabilities 
and I’ve been really impressed by the flight 
control and manoeuvrability of the F-35.” 

He added that the attributes of the F-35 are 
meant to help avoid an adversary getting to 
the visual merge and a turning fight. “All 
the guys we’ve flown with have said that 
having the F-35 in the fight has been an 
eye-opening experience and they’re glad 
that these capabilities are on their side.” 

Meanwhile, the 388th and 419th FWs 
completed the first long-term overseas 
deployment with the F-35 A, on May 5, 

2018. During the six-month deployment, the 
34th and 466th FS pilots flew 1,086 sorties 
and conducted mini-deployments to wmm 
eight other locations in the region. (Em 



ABOVE: The USAF’s 422nd TES ‘Green Bats' at Nellis AFB is engaged in operational testing for the F-35A. Dan Stijovich 
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F-35B into service 


n the last day of July 2015, the 
US Marine Corps declared initial 
operational capability (IOC) for its 
short take-off and vertical landing (STOVL) 
F-35B Lightning IIs. In other words, the 
expeditionary warfare specialists had a 
first squadron of ten F-35Bs ready for 
deployment anywhere in the world. 

The achievement was recorded by 
Marine Fighter Attack Squadron (VMFA) 

121 ‘Green Knights’, which was then 
based at MCAS Yuma, Arizona, and it 
became the first squadron to become 
operational with any F-35 variant. 

The ten VMFA-121 jets were in Block 2B 
configuration “with the requisite performance 
envelope and weapons clearances, to include 
the training, sustainment capabilities, and 
infrastructure to deploy to an austere site 
or a ship,” said Gen Joseph Dunford, the 
commandant of the Marine Corps at that time. 
The declaration meant that the squadron 




ABOVE: A VMFA-121 pilot gives the thumbs-up prior to engine start. Jamie Hunter 
BELOW: An F-35B of VMFAT-501 prepares to land on the flight deck of the amphibious assault 
ship USS ‘Wasp’ (LHD 1) during the first phase of embarked operational testing (OT-1) in May 
2015. US Navy/MCSS Zhiwei Tan 





the USS Wasp (LHD 1), which was operating 
from its homeport in Yokosuka, Japan. The 
second operational F-35B unit, VMFA-211 
‘Avengers’, is also fully up and running and 
is deploying aboard the USS Essex (LHD 2) 
this summer with Block 3F-standard F-35Bs 
that feature full operational capability. 


plans call for nine squadrons to be equipped 
with 16 F-35Bs and five that will each have 
ten aircraft. All F-35B training will be carried 
out at MCAS Beaufort, South Carolina, which 
will be home to two 2 5-aircraft training 
squadrons. Each of the four F-35C squadrons 
will have ten aircraft assigned and will support 
US Navy carrier air wing deployments 
as part of TACAIR integration. 


was deemed able to fly close air support 
(CAS), offensive and defensive counter¬ 
air, air interdiction, assault support escort, 
and armed reconnaissance missions. 

The squadron was soon flying in Block 3i 
configuration, which meant the jets could 
employ two AIM-120C missiles and two 
l,000lb (454kg) GBU-32 Joint Direct Attack 
Munitions (JDAMs) or two 500lb (227kg) 
GBU-12 laser-guided bombs - all internally. 

In the run-up to IOC, ‘121’ was put through its 
paces during seven weeks of flight operations 
aboard the amphibious assault ship USS 


Wasp (LHD 1), during large-force exercises 
and in an operational evaluation (Opeval) 
that included multiple live ordnance sorties. 

THE MARINE PROGRAMME 

The F-3 5 is replacing the Hornet and Harrier 
as the USMC’s primary strike fighter. Since 
IOC, F-35Bs operated by the ‘Green Knights’ 
departed Yuma for a new permanent station 
at MCAS Iwakuni, Japan, in January 2017 
and the unit has completed its first Marine 
Expeditionary Unit (MEU) deployment aboard 


Ultimately, the Marine Corps will acquire 
353 F-35Bs and 67 F-35C carrier variants 
that will be operated by 20 active-duty 
and two reserve component squadrons 
from six locations. Two of the squadrons 
will be tasked with training and seven 
of the USMC’s F-35Cs will support 
training with US Navy Fleet Replacement 
Squadrons. The first Marine Corps F-35C 
was delivered to VFA-101 in January 2015. 

Full transition to the Lightning II will be 
complete when the second reserve squadron 
stands up in 2031 and Marine Corps fielding 



The US Marine Corps was the first service to declare initial operational 
capability with the Lightning II and is now deploying its F-35Bs aboard 
amphibious assault ships. 
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‘WARLORDS’LEAD THE WAY 

Having stood up VMFAT-501 ‘Warlords’ 
alongside its sister services at Eglin 
AFB in 2010, the Marine Corps then set 
about striking out and bedding down at 
a spiritual home. Having completed a 
first phase of training for the initial cadre 
of engineers and pilots for VMFA-121, 
the ‘Warlords’ moved east to Beaufort. 

Beaufort has a big part to play in the F-35 
story. It is additionally where the United 
Kingdom - the only non-US Tier 1 partner 
in the F-35 programme - has built its initial 
F-35B operation alongside the Marine Corps. 

At Edwards AFB, California, VMX-1 has 
four F-35Bs embedded as part of the Joint 
Operational Test Team (JOTT) alongside 
Australian, British and Dutch operational test 
units - plus the US Air Force F-35 As and 
US Navy F-35Cs - for a co-ordinated effort 
that is leading to Initial Operational Test and 
Evaluation (IOT&E). Until now, operational 
test work has been geared towards signing 
off particular elements as they are passed 
across from development test (DT) in order 
to allow initial operating capability (IOC), 
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ABOVE: The aircraft assigned to VMFAT-501 at MCAS Beaufort sit just outside the operations 
building, so pilots and maintainers can easily move between the two. Jamie Hunter 
RIGHT: RAF pilot Sqn Ldr Hugh Nichols at the controls of a VMFAT-501 F-35B while training in 
the Moody Military Operating Area (MOA). Jamie Hunter BELOW: An F-35B of training squadron 
VMFAT-501 in the pattern at MCAS Beaufort. Lockheed Martin/ Liz Lutz 
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but the focus is now on the formal IOT&E 
and the full Block 3F software capability. 

The headline capabilities of Block 3F for 
F-35B include the GBU-12 laser-guided bomb, 
GBU-31/32 Joint Direct Attack Munition 
(JDAM), GBU-39 Small Diameter Bomb (SDB), 
AGM-154 Joint Standoff Weapon (JSOW-Cl), 
AIM-120C Advanced Medium-Range Air- 
to-Air Missile (AMRAAM) and the AIM- 
9X short-range air-to-air missile. Block 3F 
also adds gun capability for all variants. 

Successful completion of IOT&E will give 
the green light for full-rate ‘block buy’ F-35 
production, vital in realising reduced unit 
costs thanks to increased production rates 
and predictable long-lead item procurement. 

VMX-1 has also been pivotal in proving 
out some of the critical elements of . a, 

operating the F-35B, such as the ‘Proof 
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ABOVE: BF-01 hares down the deck. VMX-1 used the sea trials 
to evaluate the complete removal of an engine and the Lift-Fan. 

Lockheed Martin/Andy Wolfe 

LEFT: F-35Bs, AH-1Z, MV-22Bs and UH-lYs share the flight 
deck of amphibious assault ship USS America ' (LHA 6) during 
the latter stage of DT-III and the proof-of-concept phase. 

Lockheed Martin/Andy Wolfe 

BELOW: Crews from VMX-1 load live GBU-12s and GBU-31s 
during an operational test element of DT-III. Lockheed Martin/ 
Andy Wolfe 


Seven F-35Bs embarked the USS America (LHA 
6) for developmental test (DT) work under 
DT-III in 2016. An initial five F-35Bs landed on 
the Corps’ newest amphibious assault ship on 
Friday, October 28, as the vessel cruised off the 
coast of southern California, with an additional 
pair arriving the following day. These were 
composed of Integrated Test Force (ITF) F-35Bs 
BF-01 and BF-05 from NAS Patuxent River, 
Maryland, plus three supplementary jets from 
VMX-1 and two fleet aircraft from VMFA-211. 

During the three weeks of the embarkation, 
the integrated test team completed both DT 
and operational test (OT) to establish the 
boundaries of safe operation for the F-35B 
in Block 3F software configuration. VMX-1, 
meanwhile, specifically focused on preparing 
maintenance crews and pilots for VMFA- 
121’s deployment aboard the USS Wasp. 

Initial DT-I and II sea trials for the F-35B were 
conducted aboard the Wasp in 2011 and 2013 
respectively. DT-III marked the first stint aboard 
USS America, and there were some specific 
test points that the ITF team was going after, 
including rough seas. As well as the pitching 
deck, external loads were carried in relation to 
the Block 3F software load. The loads enabled 
the ITF to drive the aircraft’s centre of gravity to 
extremes, as well as flying with asymmetric loads. 

F-35B pilot Lt Col Richard Rusnok, now 
the commander of VMFA-121, flew in some 
combined DT/OT elements of the new Joint 
Precision Approach and Landing System 
(JPALS) during DT-III. “Essentially, the JPALS 
system aboard the USS America and the 
Block 3F software in the aircraft allows them 
to talk to each other.” JPALS is a differential 
GPS-based precision landing system from 
Raytheon that guides aircraft to carriers 
and amphibious assault ships in all weather 
conditions and in surface conditions to sea state 
5 using an encrypted, jam-proof data link. 



















of Concept Demonstration’ that took place 
during the F-35B’s DT-III embarkation on the 
USS America (LHA 6) from October 2016. The 
Agile Lightning experiment in February 2017 
then looked at how the F-35B integrated into 
a Marine Air-Ground Task Force (MAGTF). 


ABOVE: Watching the F-35B in the flesh, especially in the hover, is impressive. It is 
not as noisy as many had warned, and it sits rock steady. Jamie Hunter 
BELOW: VMFA-121 initially operated from MCAS Yuma, before declaring IOC and 
then moving to Japan. Jamie Hunter 


‘AVENGERS’ 


VMFA-211, the Marine Corps’ second 
operational F-35B unit, was grown out of 
VMFA-121, which swelled before splitting 
off the new squadron. In turn, it too 
grew to produce the foundation for 
VMFA-122 ‘Flying Leathernecks’ 
- the third Marine Corps 
operational F-35B squadron. 

VMFA-211 officially 
transitioned to the F-35B 
on June 30, 2016, and that 
September was at Tyndall 
AFB, Florida, for a Weapons 
System Evaluation Program 
(WSEP) where pilots shot two AIM- 
1208. Former squadron commander 
Lt Col Chad Vaughn said: “After WSEP 
we were back at Yuma for a while and 
focusing on the basics of employing the 
aircraft before we again headed out in 
November [2016] in support of DT-III on the 
USS America.” In early 2017, VMFA-121 
supported a Weapons and Tactics Instructor 
(WTI) course at Yuma, and sent out various 
small detachments, including to Nellis 
AFB, Nevada, in May. It was the precursor 
to a major step up in July, as the ‘Avengers’ 
headed back to Nellis for Exercise Red Flag. 
“As we are all flying the same basic aircraft 
in all three services, we pushed right from 
the very beginning of this programme ^ 
to have a common tactics manual - 
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Lockheed Martin F-35B Lightning lls 
of VMFAT-501 ‘Warlords’ from MCAS 
Beaufort. Jamie Hunter 
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and this exercise was really a validation 
of that,” Vaughn explained. “If we’re 
integrated with air force F-35As for example, 
they know what we’re doing and we know 
what they’re doing. That’s because we’re all 
baselined on the same tactical execution. 

“A lot is talked about the F-35’s 
warfighting capabilities. Sure, we still 
have bugs to work out, but we’ve made 
huge strides to understand this airplane 
a lot more. The bottom line is we can 
deploy right now and if we had to go to 
combat tomorrow we’d be very lethal.” 

Lt Col Vaughn calls basic fighter 
manoeuvres (BFM): “a stepping stone to 
everything we do in the air-to-air role”. 

He adds: “You’ve got to be able to fight in 
close if you can’t take care of the problem 
at long range. With the Block 3F software 
the envelope starts opening up, so we 
will be able to do more BFM and we are 
starting to learn a lot more about that.” 

The mission that is often discussed in 
relation to USMC tactical aviation is close 
air support (CAS). Much has been said 
of the fact that it’s about the mindset and 
training, and that the platform is largely 
irrelevant. However, if that platform can’t 
permit a versatile approach to the mission, 
it does rather limit the art of what’s possible. 
“As Marines, CAS has a special place in our 
hearts,” explains Vaughn. “CAS is about 
effects on targets. You either do or don’t 
meet the intent of the ground commander 
- that’s who you’re working for. As long as 
you can put a weapon where he or she needs 
it to be, then you’re successful in CAS. 

“The F-35’s stealth is awesome, but it’s just 
a tool in our toolbox. The airplane’s centre of 
gravity is its sensors - they are what make this 
aircraft so different. 

The combination 
of the sensors and a 
tremendous weapons- 
carrying potential 
once we start adding 
external pylons with 
3F will be awesome.” 


ABOVE: A large liquid-crystal colour display dominates the F-35’s cockpit. 'Finger on glass’ 
brings the pilot everything from navigation and threat warnings to target designation and 
ordnance displays. The left-hand inceptor (throttle) works like cruise control; it commands a 
height rate. If the pilot lets go of the stick, the jet will just ‘sit there’. Jamie Hunter 


ABOVE: An F-35B flies over MCAS Yuma in Mode 4 (STOVL) configuration. Jamie Hunter 
BELOW: A VMX-1 F-35B flies near MCAS Yuma during test work over the nearby ranges. Jamie Hunter 



















F-35B Lightning Its 
of VMFA-211 ‘Wake 
Island Avengers’ from 
MCAS Yuma, Arizona. 

Jamie Hunter 


As well as an expanded flight envelope, the 
advent of Block 3F will see the F-35s starting 
to carry external pylons and stores. “Once 
we ‘kick down the door’ and don’t need the 
stealth anymore, let’s load it up, haul iron, 
put the cannon on - we’re absolutely going 
to get down low and use it. We’re going 
to employ the F-35 the same way we do 
our Hornets and Harriers. However, those 
missions where we’re rooting around under 
the clouds looking for a target, we now 
have some pretty spectacular capabilities 
to stay above the weather and see though 
it - so there are some things that we’ve not 
had in the past that we can now use.” 

An area where the sensor suite has come 
in for some criticism is the Electro-Optical 
Targeting System (EOTS), which has been 
compared to early-generation targeting 
pods. Unlike aircraft that carry a pod that 
can be easily detached and swapped out for 


a newer system, the F-35’s 
EOTS has remained largely 
untouched since the jet 
entered testing. Most admit 
that the EOTS resolution 
has some limitations when 
compared to the latest pods, 
and that a low-light TV 
would be a useful addition, 
but these shortcomings are easily 
compensated by the huge screen in 
the cockpit that the imagery is viewed on. 

GOING TO SEA 

In late October 2016, VMFA-211 participated 
in Exercise Dawn Blitz, embarking 
aboard the USS Essex (LHD 2) as part of 
a Marine Expeditionary Brigade (MEB). 

The squadron had already embarked 
on the Essex in August to assist in 


the re-certification of 
the ship’s flight deck 
with new upgrades to 
kccommodate the F-35. 
fThat was our first night 
CQ in the squadron - in 
fact it was really the first 
night CQ evolution in the 
fleet,” explained Vaughn. 
“About a mile behind the ship 
you’re set up in Mode 4 [STOVL 
mode] and starting to decelerate. The LSO 
[landing signals officer] lets you know 
the ship’s speed, so you can program that 
into the autopilot and the jet will auto- 
decelerate. Ultimately, you’re looking to 
pull up to a hover abeam the port side of 
the ship in daylight. At night you’re going 
to fly down the centre ‘tramline’ of the 
deck and creep up over Spot Seven, 
which is where we generally land.” 







Operational F-35B sorties are currently flown 
with a 'clean’ configuration. However, the 
arrival of Block 3F software in 2018 will see 
pylons and external stores starting to be 
carried. Jamie Hunter 
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“The autopilot in STOVL is truly amazing - 
it’s very steady - there’s a lot of science going 
on behind you. We hold the aircraft above 
the spot, make a few positional corrections, 
then push the stick forwards and hit a 
button, which captures the optimum rate 
of descent and you’re just making small 
line-up corrections all the way down.” 

Being out on deck, deployed for long 
periods, not to mention slapping external 
pylons on and performing maintenance 
all takes its toll on the stealthy external 
surfaces of the F-35. Damaging the skin 
is a huge concern, especially as the USMC 
aspires to maintain 100% low observable 
(LO) integrity for its entire F-35 fleet. All 
the squadron’s aircraft are ‘go to war’ 
assets - there’s no difference between 
the way the training squadrons operate 
and they way the front line operates. 

A detachment of F-35Bs operated 
by VMFA-121 ‘Green Knights’ landed 
aboard the USS Wasp in the East China 
Sea on March 5, 2018. The arrival of 
the Lightning IIs marked the start of 
the F-35B’s first operational deployment 
with a MEU. The F-35Bs were attached 
to Marine Medium Tiltrotor Squadron 
(VMM) 265 in support of the 31st MEU’s 
deployment aboard the ships of Amphibious 
Squadron 11 and the Wasp Expeditionary 
Strike Group’s Spring Patrol 2018. 

VMFA-121 aviators conducted 
a series of qualification flights 


ABOVE: An F-35B conducts test operations on the flight deck of USS America 1 (LHA 6) 
in November 2016. This embark included the first live-ordnance mission flown from the 
amphibious assault ship. Lockheed Martin/Andy Wolfe BELOW: The Dawn Blitz exercise saw 
VMFA-211 operating from USS ‘Essex’ (LHD 2). USMC/Sgt April L Price 



































before the 31st MEU deployed under the 
Wasp Expeditionary Strike Group for 
follow-on operations in the Indo-Asian- 
Pacific region as part of a routine patrol. 

VMFA-121 loaded live GBU-32s onto 
its jets aboard the Wasp on March 24. 

The milestone marked the first time 
that live munitions had been loaded 
onto a Lightning while underway 
during an operational deployment. 

A second deployment will commence 
in July when a detachment from VMFA- 
211 embarks aboard the USS Essex 
(LHD 2) as part of the 13th MEU. 

Meanwhile, VMFA-122 conducted its 
first mission as an F-35B unit at Yuma 
on March 29, 2018, having begun its 
conversion from the F/A-18C in October 
2017. As part of the transition, VMFA-122 
relocated from Beaufort to Yuma. VMFA- 
314 will be the first Marine squadron to 
equip with the F-35C when it stands up 
at MCAS Miramar in 2019. The squadron 
is expected to begin deployment workups 
with CVW-11 by the end of 2021. 

Under the 2018 Marine Aviation Plan, 
VMFA(AW)-225 will begin its transition 
from the F/A-18D to the F-35B in 2020 and 
the second FRS will stand up at Beaufort 
when VMFAT-502 is activated in early 
FY 2021. In addition, a reserve squadron 
augment unit (SAU) will be established 
with VMFAT-501 to support FRS mm 
flight operations during FY 2018. IC9 



ABOVE: An F-35B conducts operations on 
board USS America’ during the third and 
final phase of developmental test (DT-III) 
conducted in the Pacific in November 2016. 
Lockheed Martin/Andy Wolfe 
LEFT: A VMFA-211 F-35B lands on the USS 
‘Essex’ during an amphibious squadron and 
Marine Expeditionary Unit (MEU) integration 
exercise in March 2018. US Navy/MCSS 
Jacob Owen 

RIGHT: The commanding officer of 
VMFA-122 ‘Flying Leathernecks’ conducts the 
squadron’s first F-35B mission on March 29, 
2018. USMC/Sgt Allison Lotz 
BELOW RIGHT: With Picacho Peak in the 
background, Maj Jack Cronan flies a VMX-1 
_ F-35B from MCAS Yuma. Jamie Hunter 
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O he F-35C carrier variant (CV) - which 
features a number of unique design 
characteristics including a wing area 
that is 22% larger than its brethren - made its 
maiden flight from Fort Worth on June 6, 
2010. Piloting CF-01 was Lockheed Martin 
Test Pilot Jeff Knowles. Upon completion of 
the 5 7-minute flight, VADM Thomas J 
Kilcline, the then commander of Naval Air 
Forces, called it “the beginning of a new 
chapter in naval aviation”. He added: “[The 
F-35C] will provide the Carrier Strike Group 
commander with an unprecedented ability to 
counter a broad spectrum of threats and win 
in operational scenarios that the current 
legacy aircraft cannot address.” 

The F-35C was joining the massive $55bn 
Joint Strike Fighter System Development and 
Demonstration (SDD) flight-test programme, 
which was formally completed on April 11, 
2018, when F-35C test aircraft CF-02 
completed a mission to collect loads data 
while carrying external 2,000lb (907kg) GBU- 


31 Joint Direct Attack Munitions (JDAMs) and 
AIM-9X Sidewinder air-to-air missiles. 

US Navy plans call for the F-35C to achieve 
IOC between August 2018 and February 2019, 
with its Block 3F software. However, 
according to the director, Joint Strike Fighter 
Fleet Integration, RADM Dale Horan: “IOC is 
capability- and event-driven, it’s not date- 
driven.” As a result, the service’s IOC date 
might slip beyond February to sometime later 
in 2019 when IOT&E is completed. 

UNIQUE TESTING 

The F-35C development test work was 
headquartered at Naval Air Station Patuxent 
River, Maryland, by an Integrated Test Team 
under Air Test and Evaluation Squadron 
(VX) 23 ‘Salty Dogs’ and Lockheed Martin. 

It included both flight envelope clearances 
and the variant-specific carrier launch and 
recovery elements, conducted on the field Mk7 
arrestor system. This early work flagged up 


significant issues with the F-35C’s Arresting 
Hook System (AHS) design. Indeed, the early 
roll-in arrestments at the Naval Air Warfare 
Center Aircraft Division (NAWCAD) facility 
at Joint Base McGuire-Dix-Lakehurst, New 
Jersey, saw zero successful hook engagements 
on the Mk7 equipment in eight attempts. 

The hook was essentially rolling over the 
cable rather than engaging it. Modifications to 
the AHS were implemented by October 2013 
and successful roll-in arrestments with test 
aircraft CF-03 followed in January 2014. 

Steam catapult ‘shots’ were also completed 
at both Lakehurst and at Pax River, followed 
by field carrier landing practices (FCLPs), all 
building to the ultimate litmus test - 
going to sea. 

The F-35C made its first arrested landing 
aboard an aircraft carrier on November 3, 2014. 
First to land aboard the USS Nimitz (CVN 68) 
was F-35C CF-03 of VX-23, piloted by CDR Tony 
‘Brick’ Wilson, followed by CF-05 piloted by 
LCDR Ted ‘Dutch’ Dyckman. The two aircraft 
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The US Navy is the 
last of the three US 
services to take the 
Lightning II through 
to initial operating 
capability (IOC). It’s 
been a long path 
from initial flight to 
service entry. 


were forward deployed from Pax to Marine 
Corps Air Station Yuma, Arizona, for the 
operations off the coast of southern California. 

Although conducted in relatively benign 
conditions, it marked a significant triumph for 
the F-35C under its initial at-sea 
Developmental Testing I (DT-I) phase - the 


first of three at-sea test campaigns planned for 
the carrier-based F-35C. 

The Integrated Test Force (ITF) was at sea 
for two weeks and conducted a variety of 
catapult launch and arrested recoveries with 
different crosswinds and wind-over-deck 
speeds. Having been one of the main reasons 



Lockheed Martin test pilot Jeff Knowles gets airborne in CF-01 for its first flight on 
June 6, 2010. Lockheed Martin VX-23’s F-35C CF-03 is readied for launch from the USS 

‘Nimitz’ (CVN 68) during the DT-I trials in 2014. US Navy/MCSN Eli K Buguey 


for slightly delayed carrier trials, the F-35C’s 
redesigned tailhook performed soundly. 

Speaking to Navy Times, LT Chris 
Karapostoles, a landing signal officer (LSO) 
with VX-23, explained that the F-35C can 
adjust its approach faster and smoother, 
making it more likely to hit the three wire - 
the ideal landing. As of November 13, 2014, 
the aircraft had completed 102 catapult 
launches and 104 arrested landings that 
satisfied 95% of the threshold requirements 
planned for DT-I. Testing during DT-I went 
so smoothly that it prompted officials to 
consider starting night operations before 
departing the ship. 

A second at-sea period aboard the Norfolk- 
based carrier USS Dwight D Eisenhower (CVN 
69) was completed on October 9, 2015. Again, 
CF-03 and CF-05 embarked, first arriving on 
the carrier on October 2. 

The pair conducted day and night carrier 
qualifications over a period of eight days ^ 
under Developmental Testing II (DT-II). 
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Testing the suitability and integration of the 
F-35C in an at-sea environment, DT-II 
included simulated maintenance operations 
and general maintenance and fit tests for the 
aircraft and support equipment. Additionally, 
it evaluated the Generation 3 helmet-mounted 
display and included the first night flights at 
sea with the helmet. 

Five test pilots were involved in the 
evaluations, which included high-risk flights 
that tested the jet’s ability to take off at a reduced 
airspeed, at weights from 55,000-60,OOOlb 
(24,948-27,216kg) carrying full fuel loads, an 
inert 2,OOOlb (907kg) GBU-31 Joint Direct Attack 
Munition and two AIM-120 AMRAAM missiles 
in the internal weapons bays. The fighters also 
utilised full-power afterburner take-offs from the 
ship’s two bow catapults, which are equipped 
with modified jet blast deflectors. Testing also 
evaluated the Joint Precision Approach and 
Landing System (JPALS), which provides 
adverse-weather precision approach and landing 
capability. During the tests the ship was 
operating in crosswinds of up to 40kt. 

The third period - DT-III - which began on 
August 14, 2016, aboard the USS George 
Washington off the coast of Virginia, 
included over 600 test points including 











ABOVE: CF-01 transits the inshore test area 
near NAS Patuxent River, Maryland, after 
supersonic flutter testing. Lockheed Martin 
RIGHT: F-35C CF-03 bangs down on the 
USS ‘Nimitz’(CVN 68) during the DT-I trials. 
Lockheed Martin/Andy Wolfe 


launch and recovery with external stores 
such as GBU-12 laser-guided bombs and 
AIM-9X Sidewinders. This included 
approach handling qualities with symmetric 
and asymmetric external stores, so-called 
Delta Flight Path testing, Joint Precision 
Approach and Landing System testing, 
crosswind and maximum-weight launches. 


INTO SERVICE 



The US Navy has been rather more tentative 
with its service entry strategy than the US 
Air Force and Marine Corps. F-35C callsign 
‘Gunfighter 11’ touched down at Eglin Air 
Force Base, Florida, on June 22, 2013, as 
Strike Fighter Squadron (VFA) 101 ‘Grim 
Reapers’ took its first steps as the initial Fleet 
Replacement Squadron (FRS). The first 
mission by a VFA-101 F-35C was flown from 
Eglin on August 14 after the commander, Naval 
Air Force Pacific VADM David Buss granted 
the squadron Interim Safe for Flight status. 

The unit began training the initial cadre of 
instructor pilots, and it also started drawing 
up the syllabus for carrier qualifications 
(CQs), which was then tested by the 
squadron during the final phases of DT-III. 

VFA-101 began ‘bouncing’ - flying FCLPs - 
at NAS Meridian, Mississippi, in the weeks 
preceding the carrier embarkation. 


Four squadron F-35Cs then embarked the 
USS George Washington on August 14, 
directly from Eglin, to begin the first fleet pilot 
CQs. Of the 15 pilots on squadron strength, a 
total of 12 deployed to the carrier. LT Graham 
Cleveland, lead LSO at the ‘Grim Reapers’, 
said: “It’s awesome to see that everybody 
performs so well. We are on the boat less than 
24 hours and almost everybody is qualified 
without a single ‘bolter’ [when the tailhook 
misses all of the arresting wires]. We’ve not 
heard any screaming calls from the LSOs and 
not a single pilot has caught the one-wire, 
which is less safe than a two- or the preferred 
three-wire. We also haven’t seen any wave- 
offs due to unsafe approaches.” 

New F-35 technology had a large part to play. 
The Delta Flight Path (DFP) has been 
developed by the US Navy in close 
co-operation with Lockheed Martin. It partly 
automates the precise flying phase in the final 
seconds before touchdown. Without DFP, an 
average pilot makes 200 to 300 minor 
corrections with the throttle, stick and rudder 
in the last 18 seconds before touchdown. DFP, 
along with the Magic Carpet software 
developed simultaneously for the F/A-18 
Hornet, dramatically decreases these 
corrections to just 20 for an average pilot. It is 
expected that this number could even ^ 
drop below ten inputs! 



ABOVE: CF-05 with a full external load 
of GBU-12s and AIM-9X during testing. 
Lockheed Martin RIGHT: LCDR Chris Tabert 
prepares to launch for one of the last 
SDD flights on March 19, 2018, with a 
full external load of Joint Direct Attack 
Munitions (JDAMs). US Navy/Arnel Parker 
LEFT: F-35C CF-03 engaged in catapult 
launch testing at Joint Base McGuire- 
Dix-Lakehurst, New Jersey, in August 
2011. Lockheed Martin ABOVE LEFT: CF-03 
is prepared for the first steam ingestion 
catapult launch, on September 26, 2011. 
Lockheed Martin 
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“With DFP we have reduced FCLPs to 
between four and six days”, said LT Cleveland. 
“I expect the navy to reduce day requirements 
to six traps”. 

THE PATH TO IOC 

Headquartered at Naval Air Warfare Station 
(NAWS) China Lake, California, VX-9 
‘Vampires’ is long established as the centre for 
operational flight-testing within the US Navy. 

VX-9 Det Edwards is tasked with taking the 
carrier variant of the F-35 into Initial 
Operational Test and Evaluation (IOT&E) late 
this year. The navy’s Edwards AFB detachment 
has six F-35Cs and around 130 personnel. Like 
the US Air Force, Marine Corps, British and 
Dutch operational testers at this California base, 
VX-9 Det Edwards is a vital element of the F-35 
Joint Operational Test Team (JOTT). 

CDR Ernest ‘Big Ern’ Anderson, executive 
officer (XO) of VX-9 Det Edwards says: “We 
are now in a phase of building our flying 
hours and experience on the F-35C for when 
Initial Operational Test and Evaluation starts. 
All of our flights now are focused on training 
to the skill sets we need in order to be 
successful in the testing.” 

While a formal start date has not been 
agreed, most agree that late spring into early 
summer is the most likely timeframe. This is 
being driven by the completion of the related 
Development Test (DT) activity to enable the 
formal OPEVAL to start. 

“We report to China Lake, but we essentially 
operate as our own squadron down here,” adds 








Anderson. Commenting on VX-9’s 
position within the JOTT, he says: “We 
fly together on a weekly basis as 
Sections or divisions with our air 
force, marines, British and Dutch 
colleagues. We all have similar goals 
in testing the F-35, but we also have 
more specific areas that are service- 
related. It all works very well under the 
JOTT umbrella as we gear up for IOT&E.” 

This important phase has been delayed by 
clearances and full availability of the latest 
Block 3F software in the jets. “We have some 
older airplanes from the early Low-Rate Initial 
Production [LRIP] lots that need hardware and 
software modifications in order to be ready to 
receive Block 3F,” explains Anderson. It’s a 
schedule that’s seen VX-9 jets and those from 
the partner units dispatched to air logistics 
centres for these modifications. Ultimately, 
VX-9’s goal for IOT&E is to have six jets that are 
all in 3F configuration. 

Some of the specific navy testing that CDR 
Anderson mentions includes aircraft carrier 
testing. “We CQ’d our first pilot from VX-9 
last September and three more are currently 
working with VFA-101 and 125 to get 
qualified,” Anderson explains. “There are 
already multiple boat detachments going on 
but we will run OT-I - our first formal 
operational test period on the boat - in 
summer 2018. For this we will embark on the 
carrier and execute specific test points to 
assess suitability for mission readiness.” 

Typically, US Navy pilots must ^ 

complete ten daylight ‘traps’ and six at 



F-35C test aircraft CF-03 is directed 
to a bow catapult aboard the aircraft carrier 
USS 'Dwight D Eisenhower’ (CVN 69) on 
October 2, 2015. DT-II sea trials were 
conducted over a period of eight days. 
Lockheed Martin/Andrew McMurtrie TOF A 
VX-23 landing signals officer (LSO) talks 
to a VX-23 test pilot during DT-I carrier 
trials. Lockheed Martin/Andy Wolfe LEFT: The 
increased wing area of the F-35C is readily 
apparent in this shot from DT-I carrier trials. 
US Navy/MCS Eli K Buguey RIGHT: The first 
F-35C for VFA-101 arrived at Eglin in June 
2013. Lockheed Martin BELOW RIGHT: A VFA- 
101 ‘Grim Reapers’ F-35C is prepared to 
launch from the USS ‘George Washington’ 
(CVN 73). US Navy/MCS2C Kris R Lindstrom 
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night aboard the carrier in order to achieve an 
initial qualification. Night launches and 
recoveries have been successfully demonstrated 
by the NAS Patuxent River Integrated Test 
Force, initially during DT-II in November 2014. 
Anderson continues: “Coming back to an airfield 
at night is very different to coming back to the 
ship. The night-vision camera [in the helmet] is 
already very capable in the tactical environment 
but flying around the carrier at night is a unique 
situation. So there are some things we’d like to 
see improved before we move forward with it. It 
really comes down to how dim you can get the 
symbology in the helmet. US Navy guys are 
notorious. At night we turn everything in the 
cockpit down in brightness in order to open up 
the aperture in our eyes for better night vision. 
This is so you can see the landing area and see 
the [Fresnel] lens. 

“Delta Flight Path makes the F-35C 
considerably easier to land aboard the carrier,” 
says Anderson. “The data we saw from VFA- 
101’s last detachment was eye-watering in 
terms of how accurate they were at landing 
without bolters, or high or low passes.” 

CDR Tony Wilson, a development test pilot 
with VX-23 said: “Delta Flight Path is an 
innovative leap in aircraft flight controls - this 
command enables the F-35 to capture and 
maintain a glide slope, greatly reducing pilot 
workload, increasing safety margins during 
carrier approaches and reducing touchdown 
dispersion.” CDR Anderson adds: “The jet 
knows the ship’s speed and the wind speed 
over the deck. The pilot still flies the line-up, 
but the jet is assisting you with the ^ 

glideslope corrections.” Testing revealed 



ABOVE: A VX-9 Det Edwards F-35C taxies 
out for a morning mission. The aircraft 
make regular use of the large R-2508 
range complex to the north of Edwards 
AFB. Jamie Hunter RIGHT: CDR Tony ‘Brick ' 
Wilson shows his delight at becoming 
the first F-35C pilot to ' trap’ aboard a 
carrier. US Navy/MCS3C Aiyana S Paschal 
LEFT: CDR Ernest Anderson is the XO of 
VX-9 Det Edwards. Prior to the F-35C he 
flew S-3 Vikings, as well as ' legacy’ and 
Super Hornets. Jamie Hunter BELOW: The 
increased wing area of the F-35C creates 
additional lift during carrier operations, 
plus it enables the variant to carry nearly 
20,0001b of internal fuel. Jamie Hunter 



BELOW: VX-9 Det Edwards' F-35C CF-08 is an early Low-Rate Initial Production airframe that 
has been heavily modified to accept the latest software standards. Jamie Hunter 
































ABOVE: A sharp division of VFA-101 F-35Cs arrives in the pattern overhead the carrier. Lockheed 
Martin/Todd R McQueen BELOW: CF-05 with CDR Ted Dyckman with external weapons during DT- 
III on the USS ‘George Washington’ in August 2016. Lockheed Martin/Michael D Jackson 


BELOW: Maj Corey Flo re n do, USAF, dispatches 
a GBU-31 from VX-9 F-35C CF-08 over the 
NAWS China Lake ranges. Lockheed Martin/ 
Chad Bellay 
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an extraordinary reduction in the level of pilot 
inputs in the final approach phase to the 
carrier. It has huge implications for the future 
of carrier aviation. 

“Pilots have felt confident to go to the ship 
in half the amount of ‘looks’ that it would 
have previously taken,” says Anderson. “Even 
for first-time pilots going to the boat, it will 
undoubtedly reduce their time to prepare.” 

In the more immediate term, it’s down to 
VX-9 to ensure the aircraft that goes to sea 
is operationally suitable. It’s impossible to 
stop a piece of stray metal from going down 
an intake on a ‘cat shot’ and there’s a lot at 
stake if an F-35C loses the motor at the boat. 
CDR Anderson says it just changes decision¬ 
making when it comes to emergencies. 

There’s a similar thought to maintaining the 
low-observable coating on the jet during long 
cruises. CDR Anderson says it’s all part of an 
important shift in mindset. He says the integrity 
of the low-observable technology “changes 
decisions on where and how we fly the airplane. 

“We had a similar progression with Super 
Hornet,” he adds. “How we keep it clean, 
how we maintain it on the ship - the F-35 is 
another generational leap. F-35 maintenance 
on the ship is a concern, but it’s the same for 
any aircraft operating near saltwater. We take 
corrosion control very seriously in the navy.” 

Looking more towards the tactical side of the 
mission, CDR Anderson acknowledges that 
the USAF and USMC have flown the aircraft 
longer and have built more experience, but 
he says that’s just the nature of the timeline. 

“We are working on fighter integration and 
we’ve completed two detachments to NAS 
Fallon to work with TOPGUN and NAWDC 
[the Naval Aviation Warfighting Development 
Center] and IOT&E will further support navy 
tactics development. We’re looking at the 
total spectrum - the F-35C adds a deep strike 
capability to the carrier air wing, but in addition 
the aircraft will fly SEAD [suppression of 
enemy air defence], OCA [offensive counter¬ 
air] and DCA [defensive counter-air].” 

ENLARGING THE FLEET 

VFA-125 ‘Rough Raiders’ was reactivated at 
NAS Lemoore, California, as the west coast 
RAG (Replacement Air Group - training 
squadron) on January 12, 2017. It received its 
first four F-35Cs on January 25. While VFA- 
101 ‘Grim Reapers’ continues to train those 
with previous experience as instructors for 
the FRS and NAWDC at NAS Fallon, Nevada, 
brand new pilots are coming to VFA-125. 

USS Abraham Lincoln (CVN 72) conducted 
CQs for nine aviators assigned to VFA-101 
and VFA-125, plus VX-9 ‘Vampires’, from 
December 7-11, 2017. This included the 
first use of the Joint Precision Approach and 
Landing System (JPALS) in an operational 
setting as well as the first shipboard use of 
the Autonomic Logistic Information System 
(ALIS). Operations were also conducted 
with JPALS in inclement weather during a 
portion of the qualification process. Prior 
to this underway period the F-35C had only 
used JPALS during developmental testing. 

The Abraham Lincoln again hosted the 
two RAGs and other aircraft from March 


17-21, 2018, for day and night qualifications 
with 140 traps in anticipation of IOT&E. 
RADM Dale Horan, director of the US 
Navy F-35C Fleet Integration Office said: 

“It’s personally interesting for me, but also 
professionally, it’s really neat to see this 
aircraft out there with other aircraft; we 
haven’t done that before. Previously, all 
the CQ evolutions have just been F-35s.” 

One of the major milestones for this 
CQ evolution was the operational use 
of the F-35C’s foldable-wing feature. 

“My original platform is the Hornet, which 
I’ve flown for the past three years,” said LT 
Nick Rezendes, a pilot attached to VFA-101, 
who qualified on the F-35C during this CQ. “I 
wanted to switch to flying the navy’s newest 
aircraft, and now that I have, I wouldn’t mind 
sticking with it for the rest of my career.” 

Meanwhile, VFA-147 ‘Argonauts’ completed 
its first F-35C flight at Lemoore on April 18, 


2018. At the controls was LT Dave ‘Strokes’ 
Hinkle. The ‘Argonauts’ have transitioned 
from the F/A-18E to the F-35C as the first 
operational US Navy Lightning II squadron. 
The unit began the initial transition last 
December after completing a six-month 
deployment aboard USS Nimitz (CVN 68) 
as part of Carrier Air Wing 11 (CVW-11). 

VFA-147 is receiving aircraft from VFA-125, 
as well as from the factory, and transition is due 
to be completed before the end of 2018. The 
‘Argonauts’ will declare IOC in early 2019 as 
the squadron works towards integration into a 
carrier air wing, leading to a deployment on the 
USS Carl Vinson (CVN 70) by 2021. The US 
Navy also says it plans to field an unconfirmed 
number of F-35Cs to MCAS Iwakuni, Japan, 
sometime after 2021. The aircraft will replace 
F/A-18E/Fs with one of the four squadrons 
that operate from the aircraft carrier USS mmm 
Ronald Reagan (CVN 76) as part of CVW-5.H3J 














ABOVE: The new Delta Flight Path (DFP) in the F-35C has dramatically reduced pilot workload 
on the final phases of the approach to the carrier. US Navy/MCSIC Brian M Wilbur LEFT: VFA-101 
tested the folding wings during March 2018 carrier qualifications on the USS Abraham Lincoln' 
(CVN 72). USAF/SSgt Peter Thompson BELOW: LT Dave ' Strokes’ Hinkle from VFA-147 prepares for 
his first flight in the F-35C at NAS Lemoore. Lockheed Martin 


LEFT : An F-35C of VFA-125 'Rough Raiders’ 
on the deck of the USS Abraham Lincoln\ US 

Navy/MCS3C Juan Cubano 

The shape of the future of the carrier 
air wing: a fully loaded F-35C on the carrier 
deck. Lockheed Martin/Michael D Jackson 





















F-35 LIGHTNING II Operator profile - Australia 



D he Australian government announced 
its selection of the F-35A in 2009, 
including industrial participation 
with Lockheed Martin. To date, the Royal 
Australian Air Force (RAAF) has committed 
to 72 F-35As for three operational squadrons 
at RAAF Base Williamtown and RAAF 
Base Tindal, as well as a training squadron 
at Williamtown. A fourth operational 


squadron will be considered for RAAF Base 
Amberley, taking the total to 100 F-35As. 

A sixth F-35A (A35-006/AU-06) 
was delivered to the RAAF on May 
22, 2018, when it was flown from 
the factory at Fort Worth, Texas, to 
Luke Air Force Base, Arizona. 

It joined five other RAAF F-35As at 
Luke flying with the US Air Force’s 61st 


Fighter Squadron to train RAAF pilots. 
Lockheed Martin is under contract 
to deliver a further four from Lot 10 
production before the end of 2018. 

The first two aircraft to be permanently 
based in Australia are due to arrive in 
December 2018 for the premier operational 
unit, No 3 Squadron, which will declare _ 
initial operating capability in late 2020. IB 



ABOVE: RAAF F-35A A35-006 undergoes post-flight checks after arriving at Luke AFB on May 22. 
The aircraft already wears the markings of No 2 Operational Conversion Unit on the fin. USAF 










ABOVE: F-35A A35-003 carrying the 
markings of the RAAF’s first operational 
Lightning II unit, No 3 Squadron, which will 
be stationed at RAAF Base Williamtown. 

Nate Leong 

RIGHT: RAAF F-35As are currently flying 
alongside USAF examples at Luke AFB for 
pilot and maintainer training. Jake Melampy 
BELOW: The RAAF is likely to receive as 
many as 100 F-35As under long-term plans. 
Lockheed Martin/Liz Lutz 





















F-35 LIGHTNING II Operator profile - Israel 



The Israeli Air Force has 
been very proactive with 
its F-35As and is the first 
to have exposed them to 
combat operations. 






Israel is the first country to use the fifth- 
generation F-35 in combat, flying operational 
missions "across the Middle East”. This 
was the first operational mission flown in 
December 2016. lAF/Maj Ofer 



T he Israeli Air Force initially 

wanted nothing to do with the 
F-35 programme. Following its 
groundbreaking purchase of the F-15I 
Ra’am in 1995, Israel believed it could find 
a way to become the first export customer 
for the F-22 Raptor, deciding therefore not 
to become an F-35 partner nation. Only 
when the US Department of Defense closed 
the door on any Raptor export did Israel 
turn its attention to the F-35 A variant. 

Israel’s venture into the Lightning II 
programme centres upon a requirement 
for 50 so-called F-35I models (equivalent 
to the F-35A) and Israel’s first fifth- 
generation ‘stealth’ unit was selected 
as 140 ‘Golden Eagle’ Squadron, which 
had operated the F-16A until 2013. The 


squadron has been shrouded in secrecy 
since its establishment with the F-35 and 
very few details have emerged other than 
the unit commander’s name - Lt Col Yotam. 

The F-35 was named Adir by Israeli Air 
Force commander Maj Gen Amir Eshel, the 
Hebrew name translating as ‘mighty one’. 

On December 12, 2016, Israel became 
the third country to receive its own 
F-35s on home soil - beaten by Italy by 
a few hours. The arrival ceremony at 
Nevatim was delayed by a few hours and 
the aircraft arrived at night, somewhat 
hampering the grandiose occasion. 

Since that cold night in December, 
the Israeli Air Force has been hitting 
milestone after milestone with its new 
jets. Its first operational mission was 


conducted a mere 16 hours after the 
first pair of aircraft arrived in Israel. 

The aircraft, serial 901, was piloted by 
Lt Col Yotam, with aircraft 902 later 
joining up in formation with an F-16I. 

The IAF continued to push the Adir’s 
capabilities forward with a stated goal 
of achieving initial operating capability 
(IOC) within a year of the first arrival 
in country. On January 15, 2017, the 
first night missions were undertaken 
and in the following months the aircraft 
completed in-flight refuellings with IAF 
Boeing 707 Re’em tankers and dropped 
munitions in training sorties as well as 
forward deploying to other IAF bases. 
Throughout 2017 the IAF received an 
additional seven jets in three batches. 

Meanwhile, various reports from 
foreign media outlets claimed the F-35ls 
had been used in combat as early as 
a month after initial delivery. While 
there has been no evidence to verify 
this, it underlines how forward-looking 
many consider this air arm to be. 

Following an intense year, during the 
first week of December 2017, and following 
a significant inspection, Gen Amikam 
Norkin declared the Adir’s IOC, making 
Israel the first export nation to do so. 

Significantly, during the first week of May 
2018, Gen Norkin confirmed that Adirs had 
in fact deployed weapons twice in combat 
operations. No further details were released, 
but it confirms the importance of these 
assets to Israel and their usefulness in _ 
this troubled region. Yissachar Ruas (fitf 



Lockheed Martin unveiled the first Israeli F-35 (901/AS-01) at Fort Worth on June 22, 2016. 

Lockheed Martin 


ABOVE: The then IAF boss Maj Gen Amir Eshel 
after his first flight in the Adir at Nevatim, with 
base commander Brig Gen Eyal. lAF/Celia Garion 
RIGHT: The first pair of F-35s arrived at 
Nevatim on December 12, 2016. Yissachar Ruas 
LEFT: Golden light catches an F-35! during a 
recent demonstration in Israel. Yissachar Ruas 

















talian industry has secured $1.7bn 
in F-35 production contracts to date 
and that figure is expected to rise 
considerably to over $9.9bn over the life 
of the programme. Lockheed Martin and 
its partners have awarded more than 100 
contracts to dozens of Italian companies. 
As well as local engine production, the 
Italian Final Assembly and Check-Out 
(FACO) facility at Cameri employs more 
than 1,200 people. Operated by Leonardo 
in conjunction with Lockheed Martin, 
the FACO produces F-35s for the Italian 


military. It’s now also building F-35 As for 
the Netherlands and will serve as a central 
hub for deep maintenance in Europe. 

Italy intends to procure a total of 90 F-35s, 
with the Aeronautica Militare (Italian Air 
Force) programmed to receive 60 F-35 A and 
15 F-35B models, while the Marina Militare 
(Italian Navy) will acquire 15 F-35Bs. 

On September 7, 2015, AL-01, the 
first Italian-produced F-35 A, made its 
maiden flight, followed on February 
5, 2016, by a transatlantic crossing to 
NAS Patuxent River, Maryland. 


In December 2016, the Italian Air Force’s 
first F-35 As arrived at Amendola to 
commence operations. The F-35As, assigned 
to 32° Stormo, achieved initial operational 
capability (IOC) on March 1, 2018. The 
first five aircraft officially became part of 
the country’s national air defence system as 
part of the Air Space Surveillance Service 
(Servizio Sorveglianza Spazio Aereo, 

SSSA) the same day. Although the aircraft 
are not yet standing quick reaction alert 
(QRA), if required they can carry a Standard 
Conventional Load (SCL) that includes the 













































AIM-120C-5 air-to-air missiles that will 
allow them to perform the mission. 

As well as F-35A operations, 32° Stormo 
carries out operational, training and technical 
activities for the air arm’s Predator remotely 
piloted aircraft fleet and trains unmanned 
aerial vehicle pilots in the MB339. 

F-35B 

The first Italian-built F-35B conducted 
its maiden flight at Cameri on October 
25, 2017. The Lightning II, serial number 
MM7451 (c/n BL-01), had been rolled out 
from the FACO on May 5. The aircraft 
operated in STOVL mode and hovered 
over the runway for the first time during its 
third and final acceptance flight on October 
30. This aircraft ferried to Patuxent River 
on January 31, 2018, for electromagnetic 
environmental effects certification for three 
months at the Integrated Battlespace __ 
Simulation and Test Facility. 

BELOW: F-35A AL-01 was the first 
international jet built outside the US, at 
the Cameri Final Assembly and Check- 
Out (FACO) facility. It’s seen here arriving 
at Patuxent River on February 5, 2016. 
Lockheed Martin 

ABOVE LEFT: Italy became the first air force 
in Europe to field the Joint Strike Fighter 
operationally when its 32° Stormo declared 
initial operational capability on March 1, 
2018. Lockheed Martin 
LEFT: Italian F-35B, BL-01, arrives at NAS 
Patuxent River in January 2018. Dane 
l/P/ec/ mann/US Navy 





















































ABOVE: The first Japan Air Self-Defense Force F-35A successfully completed its maiden flight 
from the Fort Worth, Texas, F-35 factory on August 24, 2016. AX-01 was flown by Lockheed 
Martin's F-35 test pilot Paul Hattendorf. Lockheed Martin/Liz Lutz 
BELOW: AX-01 returns to Fort Worth following its first flight. Lockheed Martin/Beth Steel 


J apan’s Ministry of Defense, US 

Forces Japan, Pacific Air Forces and 
Lockheed Martin formally unveiled 
the first Japan Air Self-Defense Force 
(JASDF) F-35A delivered to Misawa Air 
Base, on February 24, 2018. The JASDF’s 
3rd Air Wing is the first unit to operate the 
country’s F-35A and aircraft 89-8706 (AX- 



06) had arrived at the base on January 26. 

By June 2018, seven F-35As were at 
Misawa following the transfer of the five 
aircraft used for training at Luke Air 
Force Base, Arizona. The Lightning IIs - 
69-8701 (AX-01, USAF/14-5114), 69-8702 
(AX-02, USAF/14-5115), 79-8703 (AX-03, 
USAF/14-5116), 79-8704 (AX-04, USAF/14- 
5117) and 79-8705 (AX-05) - arrived at 
Misawa on May 28. At Misawa they joined 
the Rinji F-35A Hikotai, which will be 
redesignated 302 Hikotai once this unit 
relinquishes its current Phantoms. 

The five F-35As from Luke joined two 
other JASDF aircraft already at Misawa 
- 89-8706 (AX-06) and 89-8707 (AX-07) - 
which arrived on January 26 and May 15 
respectively. Three more will be delivered 













in Fiscal Year 2018, bringing the total to 
ten, out of a planned purchase of 42. 

The Japan Air Self-Defense Force is 
reportedly considering adding 20-25 
more F-35As to its planned procurement. 
In addition, officials in Tokyo have 
proposed purchasing the short take¬ 
off and vertical landing (STOVL) F-35B 
and introducing a multi-purpose aircraft 
carrier. The carrier would be operated 
solely for defensive purposes and 
could also serve as a hospital ship. 




ABOVE: JA5DF F-35A 69-8701 (AX-01, USAF/14-5114) lands at Luke on March 14, 2018. 
Departure of the Japanese F-35s from the base made room for the incoming South Korean F-35 
contingent. Nate Leong 

BELOW: Serial 89-8706 (AX-06), the first operational JASDF F-35A, is marshalled into position 




Conversion of the Japan Maritime Self- on the flight line during its arrival ceremony at Misawa AB. USAF/Tech Sgt Benjamin W Stratton 


Defense Force’s two Izumo-class helicopter 
destroyers will be listed as an option. 

The proposal is one of several intended 
to improve the quality and quantity of 
Japan’s defence capabilities that will be 
considered this year when the government 
reviews the National Defense Program 
Guidelines for the first time in five years. 
The Japanese government is concerned 
over a security crisis created by North 
Korea’s nuclear and missile development 
and China’s military build-up and 
increasing maritime presence. 









F-35 LIGHTNING II 


Operator profile - The Netherlands 





The Netherlands will be among the 
smallest F-35 operators in terms of 
numbers, but it has played a significant 
role in the project from the outset 


The RNLAF has two 
F-35As at Edwards 
AFB for operational 
test duties. All 

photos Frank Crebas/ 
Bluelifeaviation 












































H urrently, the Royal Netherlands Air 
Force (RNLAF) operates two F-35As 
from Edwards AFB, California, where 
it participates in Operational Test and 
Evaluation (OT&E) under the umbrella of the 
Joint Operational Test Team (JOTT). From 
2019 onwards, 35 additional F-35As will be 
delivered to ultimately replace the F-16. 

The Netherlands is the only Tier 
2 F-35 partner nation besides Italy, 
and invested $800m in the System 
Development and Demonstration (SDD) 
phase. This investment provides 
local Dutch aerospace industries with 
the opportunity to participate in the 
development of sophisticated components, 
such as doors and wiring for all F-35s 
as well as the tailhook for the F-35C. 

Another benefit of becoming a Tier 2 
nation is participation in IOT&E. This 
provides the RNLAF with a chance to 
learn about the aircraft and contribute 
to the fine-tuning of desired capabilities, 
before the first Lightning IIs are 
delivered to Leeuwarden in 2019. 

The first Dutch F-35A, aircraft - F-001/ 
AN-01 - was delivered to the RNLAF in 
2013. F-001 is an LRIP 3 batch aircraft 
and was followed by F-002 from LRIP 4. 

Both aircraft are almost identical and are 
now updated to the 3F standard. The two 
jets are operated by 323 Test & Evaluation 
Squadron (TES) under the command of Col 
Albert ‘Vidal’ de Smit, who heads up ^ 
the Dutch F-35 operations at Edwards. 
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ABOVE: A Dutch F-35 demonstrates opening 
the large internal weapons bays in flight. 
RIGHT: The two Dutch operational test F-35As 
fly over Edwards AFB. 

BELOW: The first two Dutch F-35 As flew to 
Leeuwarden in May 2016 for local testing and 
demonstrations. 



ATLANTIC CROSSING 

One of the pioneering milestones so 
far for the Dutch was the very first 
transatlantic crossing by the F-35, when 
F-001 and F-002 where flown to the 
Netherlands to participate in a nationwide 
test event in May 2016. After a flawless 
deployment that also included the first 
airshow appearance outside the US, 
both aircraft returned to Edwards. 

Of the operational testing, Col de Smit 
said: “Operations-wise we have worked 
on getting a better understanding of how 
we can execute suppression of enemy air 
defence/destruction of enemy air defence 
[SEAD/DEAD] missions. This is a new 
mission set that the F-35 brings to the 
RNLAF. Additionally, we have been looking 
at how we can execute mission concepts 
that are very familiar to us, like close air 
support [CAS]. We are shaping our tactics 
so we fully benefit from the fifth-generation 
technology. The synthetic aperture radar 
can make radar images from a long distance 
through the weather. This is a whole new 
aspect in the CAS mission and will be a 
game-changer in the dialogue between 
the JTAC [Joint Terminal Attack 
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The RNLAF ^ . 
has conducted 
interoperability trials 
with the resident 
Dutch F-16s of the 
training squadron at 
Tucson, Arizona. 
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Controller] and pilot because it offers a new 
way of finding and verifying targets.” 

Meanwhile, F-35 integration within the 
RNLAF is ramping up before the first aircraft 
arrive in the Netherlands next year. In the 
summer of 2018 the initial cadre of F-35 
instructor pilots will move to Luke AFB to be 
trained. The RNLAF detachment is embedded 
within the 308th Fighter Squadron ‘Emerald 
Knights’ as the unit is established as the fourth 


Formal Training Unit (FTU) at Luke. The 
RNLAF will initially have up to eight of its 
own aircraft at Luke to supplement the local 
pool of aircraft. The first Dutch aircraft for 
the detachment (F-003/AN-03) is slated to be 
delivered from Fort Worth in early 2019. 

The first aircraft to arrive at Leeuwarden 
will be F-009/AN-09, which will be the 
first Dutch F-35 to be assembled at the 
Final Assembly and Check-Out (FACO) 


facility in Cameri, Italy. This line will 
also supply the remainder of the current 
order of 37 aircraft for the Netherlands. 

The historic 322 Squadron will be the 
first operational unit to receive the F-35 in 
November 2019. Preparation for the F-35 at 
Leeuwarden is well underway. Construction 
of new infrastructure, including a brand- 
new simulator building, is progressing. 
Frank Crebas/Bluelifeaviation 



























































ABOVE: The first F-35A for Norway (5087/AM-01), with a Joint Strike Missile (JSM). Designed 
and built by Kongsberg Defence and Aerospace, the JSM is an air-to-surface weapon designed 
for long-range precision strike in high-threat scenarios. Lockheed Martin 
BELOW: RNoAF F-35A 5206 arrives at Orland on May 22. Forsvaret/Torbjorn Kjosvold 


l j he first three operational F-35As (5148/ 
I AM-08, 5149/AM-09 and 5150/AM-10) 
for the Luftforsvaret (Royal Norwegian 
Air Force, RNoAF) arrived at 0rland Main 
Air Station on November 3, 2017, at the end 
of a ferry flight from Fort Worth. Three more 
aircraft (5205/AM-ll, 5206/AM-12, and 
5207/AM-13) followed on May 22, 2018. 

Seven Norwegian F-35s are supporting 
training efforts at Luke AFB, Arizona, 
comprising serials 5087/AM-01, 5088/AM-02, 
5110/AM-03, 5111/AM-04, 5145/AM-05, 
5146/AM-06 and 5147/AM-07, which are 
attached to the 62nd Fighter Squadron. 

The Norwegian government plans to purchase 
up to 52 F-35As and will accept six aircraft 
annually beginning this year. Norway’s next 
Lightning II, 5208/AM-14, first flew at Fort 
Worth on May 29, and the RNoAF is currently 
undertaking operational test and evaluation of 
the type in Norwegian conditions - aiming for 
initial operational capability by the end of next 
year and full operational capability in 2025. 

Meanwhile, F-35A 5149 conducted the 
first local use of the braking parachute upon 
landing at 0rland on February 16, 2018. 

Testing of the specially designed modification 
began last year at Edwards Air Force Base, 
California. Initial tests were conducted on wet 
runways before progressing to icy conditions in 
Alaska. The Norwegian event marked the first 
use of the system on a production Lightning 
II. All previous tests were conducted by 
instrumented flight-test aircraft AF-02. 



Norwegian F-35A 5207/AM-13 on test 
at Fort Worth prior to delivery to Orland 
in May. Carl Richards 












Norway has been unwavering in its support of the F-35 programme, and is well 
advanced with becoming operationally ready. 









F-35A 5149 lands with a braking parachute deployed in February 2018. This is a modification specific to Norwegian aircraft. RNoAF 
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Alongside a floundering domestic fighter project, the F-35 offers the ROKAF a 

significant step up in capability. 


O he Republic of Korea Air Force’s 
(ROKAF’s) first F-35A made its 
maiden flight at Lockheed Martin’s 
Fort Worth production facility in Texas 
on March 19, 2018 - followed by a second 
aircraft that took to the air two days later. 

The initial aircraft, serial 18-001 (AW- 
01) is the first of 40 F-35A conventional 
take-off and landing (CTOL) variants 
scheduled for delivery to the ROKAF by 
2021. At a rollout ceremony for the aircraft 
at Fort Worth on March 28, South Korean 


defence minister Song Young-moo said in a 
recorded message: “The deployment of the 
F-35 will serve as momentum to enhance 
the combined operations of the ROK-US Air 
Forces, and advance the ROKAF’s support 
capabilities for ground operations.” 

The aircraft is the first of six F-35As 
due to be delivered to South Korea this 
year. The country plans to have 40 of the 
type, to be built in Fort Worth, Texas. 

The first will be delivered to Luke Air 
Force Base, where ROKAF pilots and 


maintainers will begin training. F-35s 
will arrive in South Korea next year and 
will initially be deployed at Cheongju. 

The Republic of Korea is also understood 
to be considering adding short take¬ 
off and vertical landing (STOVL) F-35Bs 
to its inventory for operations from 
its 653ft (199m) amphibious assault 
ship ROKS Dokdo (LPH 6111). 

South Korea is also reported 
to be considering the purchase amm 
of 20 additional F-35As. ICt3 














ABOVE: An airborne shot of 18-001 during its first sortie from the Lockheed Martin plant. 

Lockheed Martin LEFT: F-35A 18-001 returns to Fort Worth following its maiden flight on March 

19. Lockheed Martin H 



The second F-35A for the ROKAF, 18-002/AW-02. Carl Richards 
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The Turkish Air Force has plans to become a major operator of the F-35. 
However ; amid deteriorating relations with the US, some in Washington are 
now looking to block deliveries. 



O he first F-35A for the Turk Hava 
Kuvvetleri (Turkish Air Force) 
made its maiden flight at Lockheed 
Martin’s Fort Worth facility on May 10, 
2018. The Lightning II was piloted by 
US Navy test pilot CDR Tony Wilson. 
Aircraft serial 18-0001 (AT-01) took off 
at 14.47hrs and landed at 16.00hrs. 

Turkey took delivery of its first F-35A 
during an official handover event in the 


US on June 21. Currently, two Turkish 
Air Force pilots are training at Luke 
Air Force Base, and the first pair of 
Lightning IIs is scheduled to arrive in 
Turkey in September 2019 to join 171 Filo 
‘Korsan’ and 172 Filo ‘Sahin’ at Erhac. 

Turkey has an eventual requirement for 
100 F-35s and is one of six prime Joint 
Strike Fighter partner nations. Ankara 
is a full partner in the programme, and 


the country has been selected to host 
the hub for F135 engine overhaul for 
all European Lightning II operators. 

Meanwhile, two US senators have drafted a 
bill that seeks to prevent the transfer of F-35s 
to Turkey. The move has been prompted by 
“rapidly deteriorating” relations between 
Washington and Ankara and concerns that 
Turkey may share sensitive information 
about the F-35 with Russia. As well as 








procuring F-35s, Turkey is also buying 
S-400 (SA-21 Growler) long-range surface- 
to-air missile systems from Moscow. 

A US senate committee passed its 
version of a $716bn National Defense 
Authorization Act (NDAA) policy bill on 
May 24 to prohibit the sale or transfer of 
the F-35s to Turkey. The ban would only 
be lifted if the US President can confirm 
that Turkey is not degrading NATO 


interoperability, exposing NATO assets to 
hostile actors, or jeopardising the general 
security of NATO member countries. 

On June 18, the US Senate passed a 
defence policy bill that would block the 
transfer of future F-35s to Turkey. Senate 
appropriators later added an amendment 
to the foreign aid bill that would prevent 
future F-35 deliveries to Turkey if it 
doesn’t cancel the S-400 purchase. Q 


ABOVE: The first Turkish F-35A took to the air 
on May 10, when AT-01 made its first flight 
from Fort Worth, Texas. Carl Richards 







Test pilot Billie Flynn at the 
controls of an F-35C during 
final external stores testing 
under the SDD phase in 
early April 2018. US Navy/ 
Lockheed Martin 
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THE HANDLING QUALITIES 
0FTHEF-35BMEAN YOU 
CAN SIT IN A PERFECT 
HOVERBYTHEBOAT 
EATING A SANDWICH UNTIL 
ITRUNSOUTOFFUEL!” 

F-35 TEST PILOTDANCANIN 


















developmental test 
* flight of the System 
Development and 
Demonstration (SDD) 
phase in April. It marked 
the culmination of the 
initial major phase of 
testing, and represents 
one of the most 
significant programme 
milestones to date. 




MATESTOF 
CHARACTER 






T he Lightning II accomplished the final 
developmental test flight of the System 
Development and Demonstration 
(SDD) phase of the programme on April 11, 
2018, at Naval Air Station Patuxent River, 
Maryland, as F-35C CF-02 completed a 
mission to collect loads data while carrying 
external 2,000lb (907kg) GBU-31 Joint 
Direct Attack Munitions (JDAM) and AIM- 
9X Sidewinder heat-seeking missiles. 

“Completing F-35 SDD flight-test is the 
culmination of years of hard work and 
dedication from the joint government and 
industry team,” commented VADM Mat 
Winter, F-35 Program Executive Officer. 

“Since the first flight of [F-35A] AA-1 in 2006, 
the developmental flight-test programme 
has operated for more than 11 years mishap- 
free, conducting more than 9,200 sorties, 
accumulating over 17,000 flight hours, and 
executing more than 65,000 test points 
to verify the design, durability, software, 
sensors, weapons capability and performance 
for all three F-35 variants. Congratulations 
to our F-35 test team and the broader F-35 
enterprise for delivering this new, powerful 
and decisive capability to the warfighter.” 


Completion of SDD opened the 
door for operators to field the latest 
Block 3F software and its associated 
capabilities, while also paving the way 
for the commencement of formal Initial 
Operational Test and Evaluation (IOT&E) 
at Edwards AFB, California, this autumn. 

It marks a stark contract with a project that 
was in serious trouble eight years before, when 
the weight of the world appeared to be on the 
shoulders of senior programme officials as the 
F-35 struggled to shake off concerns over cost 
and performance. The test fleet was repeatedly 
grounded by technical faults, production was 
in chaos and budgets were being busted. 

A BRIEF HISTORY 

Boeing and Lockheed Martin received 
funding for two demonstrators each 
as they fought out the competition for 
the Joint Strike Fighter. The X-32 and 
X-35 respectively had to prove the short 
take-off and vertical landing (STOVL), 
conventional take-off and landing 
(CTOL), and carrier suitability attributes 
of the designs in a competitive fly-off. 
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Following installation of its shaft-driven 
Lift-Fan engine in late December 2000, 
the X-35B STOVL version began hover-pit 
trials in February 2001, and by June it was 
being readied for flight trials with its Lift- 
Fan installed. Its first brief vertical take¬ 
off and landing took place on June 23, 2001, 
with a sustained hover being accomplished 
the next day, and a first vertical landing 
from wing-borne flight on July 16. 

The Department of Defense announced 
on October 26, 2001, that the X-35 had 
won and that Lockheed Martin would be 
awarded the $18bn contract for SDD. 

This involved a move to production- 
representative aircraft. It initially included 
13 fully instrumented aircraft: five CTOL 
F-35As, five STOVL F-35Bs and three 
CV F-35Cs, plus static test airframes. 
Production of the first aircraft (F-35A 
AA-1) began in 2004, with final assembly 
commencing in May 2005. The aircraft 
rolled off the production line at Fort Worth 
on February 19, 2006, and was formally 
unveiled on July 7 that year, when the then 


ABOVE: The SDD fleet attached to the 
461st Flight Test Squadron at Edwards AFB, 
comprising F-35As AF-01 through AF-04 plus 
two Low-Rate Initial Production (LRIP) aircraft 
(AF-06/07) that were diverted from the 
training unit at Eglin to boost the test effort. 
Lockheed Martin/Paul Weatherman 
BELOW: The first F-35 Lightning II, AA-1, 
took to the air for the first time on December 
15, 2006, with Jon Beesley at the controls. 
Lockheed Martin 


USAF Chief of Staff Gen Michael Moseley 
officially named it as the Lightning II. 

But delays were already creeping into 
the programme and Lockheed Martin was 
unable to meet its October maiden flight 
date. AA-1 finally took to the air for the 
first time on December 15, 2006, with chief 
test pilot Jon Beesley at the controls. 

Meanwhile, work on the first F-35B (BF- 
01) had begun in September 2005, with 
the aircraft making its inaugural flight 
on June 11, 2008. Back in 2003, concerns 
had already emerged over weight issues 
with the F-35B as a result of its additional 
Lift-Fan in the mid-fuselage. A design 
review was initiated to strip out at least 
2,700lb (1,225kg) of excess weight from 
the structure, weapons bays, and some 
‘customer desirables’ on the STOVL version. 

This slowed the progress of the SDD 
F-35Bs dramatically and meant that the 
design faced a compromise. Internal 
weapons carriage for the F-35B was 
scaled back to a pair of l,000lb stores 
plus two AMRAAMs, compared to the 












two 2,000lb weapons that can be carried 
internally by both the F-35A and C. 

On July 28, 2009, Lockheed Martin 
unveiled the first F-35C carrier variant 
at Fort Worth. F-35C CF-01 made its 
maiden flight on June 6, 2010. 

Lockheed Martin at Fort Worth and the 
joint industry/service teams at Edwards 
AFB, California, and at Patuxent River, 
Maryland, got into the massive SDD 
flight-testing project in earnest. 

As with all major aircraft programmes, 
there were delays. The SDD test articles 
took longer to build than planned, 
primarily due to parts being produced 
late and configuration changes. The 
DoD’s Joint Estimate Team (JET) 
concluded that it would take longer and 
cost more to complete F-35 development 
than the JPO had believed. 

At the 2009 Paris Air Show, the 
then chief of the JPO Maj Gen David 
Heinz gave some interesting milestone 
information for SDD. He said that ^ 
the test programme, including *¥ 




ABOVE: The first F-35B BF-01 made a debut vertical landing on March 18, 2010. Lockheed Martin 
LEFT: The massive F-35 production line at Fort Worth, Texas. As the F-35 moves towards full- 
rate production, the DoD will move from purchasing aircraft in one-year blocks to multiyear 
procurement contracts. Lockheed Martin 

BELOW: Night trials of F-35B BF-04 demonstrate the swivelling main engine exhaust nozzle. 

This hot exhaust is complemented by the cool-air Rolls-Royce Lift-Fan behind the cockpit. 

Lockheed Martin/Dane Wiedmann 



ABOVE: In 2010, Robert Gates put the F-35B on probation. It sparked a decision in the UK 
to change variant to the F-35C, a move that was reversed in May 2012 to the original F-35B 
plan, partly to remove the need to perform costly modifications to the Royal Navy’s two Queen 
Elizabeth-class aircraft carriers. US DoD 

LEFT: The first F-35A was aircraft AA-1, which was subsequently used for destructive live-fire 
ground testing at China Lake from 2009. Lockheed Martin 
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ADVANCED CAPABILITIES 



The F-35’s cockpit is nothing short of revolutionary. 
A large liquid-crystal colour display dominates 
the cockpit. Gone are the myriad of toggle 
switches - this is about touch-screens. The 
F-35 has been designed from the outset to 
be extremely simple and user-friendly, and a 
lot of work has been completed to make this 
a reality. ‘Finger on glass’ brings the pilot 
everything from navigation and threat warnings 
to target designation and ordnance displays. 

The most prominent feature is an 80 x 20in 
touch-screen, with Lockheed Martin preferring 
this approach for quick decision-making 
compared to voice control. The latter is used 
for functions that would otherwise need a 
large number of inputs into a keypad, such as 
navigation co-ordinates and radio frequencies. 

The F-35 has also been designed to make 
flying the aircraft as easy as possible. For the 
STOVL F-35B, Lockheed Martin wanted a simpler 
approach than the complex controls in the 
Harrier II. Former F-35 test pilot Jon Beesley 
said: “We don’t want pilots to spend all their time 
training for take-off and landing [in the F-35B]. 

In fact, the controls we have come up with are 
very un-Flarrier-like. [In normal flight] if you are 
at high speed, you pull back on the stick and 
you go up. If you want to go faster you open 
the throttle. We have held this basic concept 
for the hover. The left-hand inceptor (throttle) 


ABOVE: The F-35 is cutting edge in so many 
ways. It was designed from the outset with 
extraordinary sensor/data fusion, allowing the 
pilot to concentrate on the mission at hand. 
Lockheed Martin/ Darin Russell 
LEFT: The Electro-Optical Targeting System 
(EOTS) under the nose has been criticised by 
some pilots for not moving with the times like 
laser designator pods. Jamie Hunter 


works like cruise control; it commands a 
height rate. If the pilot lets go of the stick, 
the jet will just sit there.” F-35 test pilot 
Dan Canin commented: “The handling 
qualities of the F-35B mean you can sit 
in a perfect hover by the boat eating 
a sandwich until it runs out of fuel!” 

The JSF also comes as standard with 
a helmet-mounted display (HMD), but 
no head-up display (HUD). The helmet 
concept is very advanced and features 
some impressive capabilities, with what 
Lockheed Martin calls a ‘virtual’ head-up 
display. The HMD provides information 
and forward-looking infrared (FLIR) 
imagery in its true location, with night- 
vision display capability all around the 
aircraft thanks to a 360-degree array of 
infrared sensors that form the Electro- 
Optical Distributed Aperture System 
(EODAS), which uses day and night 
cameras. The EODAS literally allows 
the pilot to look through the airframe 
seeing what the cameras see. 

Well-documented issues with the helmet 
have been one of the major thorns in the 
side of the test programme. Night acuity 
and latency were major concerns, but 
these have now largely been overcome 
by upgrades and workarounds. 

The AN/APG-81 active electronically 
scanned array (AESA) radar and Electro- 
Optical Targeting System (EOTS) 
offer infrared search and track data 
collection and FLIR point and scene¬ 
tracking capabilities, completing 
an impressive suite of sensors. 


ABOVE: The F-35 cockpit is nothing short of revolutionary. It doesn’t have a head-up display, 
but instead relies on a single large multifunction display and an advanced helmet-mounted 
symbology system. Lockheed Martin 




Initial Operational Test and Evaluation 
(IOT&E), was to run until October 2013... 

However, less than a year later in February 
2010, Heinz took the bullet for a poorly 
performing F-35 as the then US Defense 
Secretary Robert Gates got tough. Gates 
announced that he was withholding $614m 
in performance awards to Lockheed Martin, 
he was putting the F-35B on probation, and 
a restructuring process was announced 
for the SDD phase, adding some 13 months 
of testing at a cost of $2.8bn. Gates also 
deferred some early-production aircraft 
to pay for the additional testing. This last 
move went totally against the basic premise 
of the F-35 production plan - to ramp up 
manufacture as quickly as possible. Aircraft 
from the first Low-Rate Initial Production 
(LRIP) batch were added to the SDD phase 
as development testing was slipped to 2015. 

The restructuring had a profound effect, 
and despite the creeping delays, the F-35 
started ticking off notable milestones on 
an almost daily basis. Statistics showed 
vastly improved flying rates, however, while 
the F-35B for example flew more missions 




ABOVE: The F-35 underwent climatic testing at the McKinley Climatic Laboratory at Eglin AFB, 
Florida. Lockheed Martin RIGHT: The F-35B carried out three periods of embarked development 
testing on amphibious assault carriers. This shot shows the Lift-Fan to good effect. Lockheed 
Martin BELOW: The Integrated Test Force pilot team attached to VX-23 at NAS Patuxent River, 
Maryland, in 2013. Lockheed Martin/Michael D Jackson 



ABOVE: The US Marine Corps is relying on 
the F-35B/C to replace both its Harrier II 
and Hornet fleets. Lockheed Martin 



than were annually scheduled, it lagged 
behind its target for overall test points. 

By 2012, the new US Secretary of Defense 
Leon Panetta lifted the F-35B’s probation 
and in so doing recognised the progress 
the F-35B made in flight testing after 
resolving five major technical problems that 
sidelined the variant for nearly all of 2010. 

THE FINAL PUSH 

The annual reports from the Office of the 
Director, Operational Test and Evaluation 
(OT&E) have always made sobering reading 
for those who have closely followed the F-35 
project. They regularly voiced concerns 
over a lack of maturity for the F-35 and 
the need for pilots and maintainers to find 
ways to circumnavigate problems. For 
example, the Block 2B flight envelope 
testing included operations with the 
weapons bay doors open. The programme 
discovered dynamic flight loads on 
portions of the open doors were higher 
than expected, requiring additional 
instrumentation and testing. The test 
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team substituted other test points, which 
were available from Block 3 envelope plans 
and that did not require the doors open. 

However, as the formal development test 
project under SDD wrapped up, the true 
extent of the work undertaken was clear. 
From flight sciences to mission systems 


testing, the critical work completed by F-35 
test teams cleared the way for the Block 3F 
capability to be delivered to the operational 
squadrons. More than 1,000 SDD flight- 
test engineers, maintainers, pilots and 
support personnel took the three variants 
of the F-35 to their full flight envelope 


to test aircraft performance and flying 
qualities. The test team conducted six at-sea 
detachments and performed more than 1,500 
vertical landing tests on the F-35B STOVL 
variant. The Integrated Flight Test Team 
completed 183 weapon separation events 
and 46 weapons delivery accuracy tests. 



RIGHT: F-35A 
AF-01 during an 
external GBU- 
31 2,0001b Joint 
Direct Attack 
Munition (JDAM) 
loads/flutter test 
flight at Edwards 
AFB. Lockheed 
Martin/Darin 
Russell 


SOFTWARE STANDARDS 

Initial F-35s in the SDD phase were fielded with limited-test Block 
0.5 software, but the Block 1A and IB iterations came online 
with initial training modes. Block 2 introduced basic warfighting 
capabilities including weapons modes and the ability to start 
testing initial weapons such as the Joint Direct Attack Munition 
and AIM-120 AMRAAM. Additional weaponry for enhanced air- 
to-air, SEAD, close air support and interdiction mission training, 


including external stores carriage, was added under Block 3. 











High angle-of-attack testing was conducted 
at Edwards AFB. F-35A AF-04 is seen fitted 
with a spin recovery parachute. Lockheed 
Martin/Matthew Short 


“The F-35 flight test programme 
represents the most comprehensive, 
rigorous and the safest developmental 
flight test programme in aviation 
history,” said Greg Ulmer, Lockheed 
Martin’s vice president and general 
manager of the F-35 programme. 

“IT'SCOMEALONG WAY I 
DON’T KNOW IF I WOULD’VE 
SAID THAT A FEW YEARS 
AGO, BUT THE JET IS REALLY 
CAPABLERIGHTNOW." 
LTCOL TUCKER HAMILTON, 
COMMANDER, 461ST FLIGHT 
TESTSOUADRON 



Lt Col Tucker Hamilton, commander of 
the 461st Flight Test Squadron and F-35 
Integrated Test Flight director at Edwards 
AFB, commented on a recent eight-ship 
test mission. “It proved to me that the 
F-35 was indeed the aircraft we needed it 
to be. It’s come a long way. I don’t know 


if I would’ve said that a few years ago, 
but the jet is really capable right now.” 

For Lockheed Martin test pilot Billie 
Flynn, the most surreal experience 
working on the F-35 was taking the aircraft 
into the climactic chamber to see ^ 

how it fared in the most extreme 



The first ever weapon separation test for 
the Joint Strike Fighter fell to the F-35B. 
Lockheed Martin test pilot Dan Levin 
dropped a GBU-32 JDAM from BF-03 on 
August 8, 2012. Lockheed Martin/Andy Wolfe 
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ABOVE: Aircraft CF-02 fires an AIM-9X inverted during a test flight from NAS Patuxent River, 
Maryland. Lockheed Martin/Dane Wiedmann RIGHT: An F-35A reveals its radar presence briefly to 
unleash an AIM-120 AMRAAM. Lockheed Martin RIGHT BELOW: SDD testing has included the 
GBU-39 Small Diameter Bomb (SDB). Lockheed Martin/Chad Bellay BELOW: BF-01 piloted by Maj 
John Dirk fires the F-35B gun pod for the first time airborne on February 21, 2017. Lockheed 
Martin/Dane Wiedmann 




environments. “Freezing it down to 40 
below [zero, Fahrenheit] and baking it 
up to 120 degrees, firing ice at it through 
these one-of-a kind ice-maker jet rockets, 
and all the while hovering an F-35 inside a 
hangar with the doors closed,” said Flynn 
of the climactic tests. “We have crushed 
all the preconceived notions about what 
this jet is capable of. It is survivable and 
lethal above any of our expectations.” 

The Joint Program Office (JPO) has 
navigated the F-35 through tough times 
to the current situation. It has improved 


the overall grasp of development, 
production and sustainment costs, and 
has weathered some high-profile technical 
problems and embarrassment, notably 
the engine fire that prevented aircraft 
from participating in British airshows in 
2014. There have also been frustrations 
with the Autonomic Logistics Information 
System (ALIS) that is designed to identify, 
track and support ‘fixes’ for engineering 
issues. The latest problem surrounds 
corrosion in fastener holes, with a dispute 
around who should pay for the repairs. 


Although SDD flight-testing has ended, 
the life of the programme means that 
development test will continue under the 
follow-on, incremental, modernisation efforts 
dubbed Continuous Capability Development 
and Delivery (C2D2) to deliver Block 4 and 
subsequent upgrade packages. With the door 
now open for IOT&E, and a Milestone C full- 
rate production decision awaiting, the F-35 
programme appears well placed, and with 
over 300 aircraft now delivered, it is well on 
the way to becoming one of the most 
successful fighter aircraft ever built. IBi 
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WE'RE ENGINEERING A BETTER TOMORROW® 

The F-35 is the world's most advanced fighter, and in this historic year 
for the Royal Air Force (RAF), the F-35 will enter service with the UK's 
" , v ■ Ughtning Force, providing game-changing, 5 lh Generation capabilities to 

^, the RAE r and Royal Navy for decades to come, Lockheed Martin is proud 
Y ^ ^ # to be working with more than BOO UK companies and thousands of 

j highly skilled workers to deliver the F-35 to the UK and its allies. 
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